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ABSTRACT 
Studies of various types have indicated that high 
density housing and overcrowding may have effects on man's 
well being and resident satisfaction. The study examines 
residents' attitudes and perceptions of high density 
housing in two square mile tracts in the City of Kitchener. 
One tract is characterized by homogeneous land use; the 
other by mixed land use. Responses are obtained from 
sixty townhouse and sixty apartment units in each of the 
two sample tracts by use of a questionnaire. The data is 
analyzed using SPSS, a difference-of-means test and factor 
analytic work. It was determined that the variables 
physical structure and surrounding land use combine to 
play a major role in the residents' evaluation of the urban 
environment. Residents tend to evaluate the environment 
along three major dimensions, and townhouse dwellers 
possess a different cognitive structure than apartment 
dwellers. The implications of the findings are examined. 
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CHAPTER ONE 
INTRODUCTION 
The choice of a location and the nature of 
accommodation in which to live is one of the most 
important decisions in one*s life. The environment in 
which one chooses to live can be conceived of as the home 
itself, the immediate external environment, the neighbour-
hood and general location in relation to the rest of the 
city. Each environment is also comprised of a multitude 
of dimensions - functional, psychological, social and 
cultural. Together the sum total of these dimensions 
dictate the ability of the environment to fulfill the 
needs that are essential to our very existence. 
For example, each individual requires a certain 
degree of privacy and when this level is not attained 
many individuals become burdened with stress. This stress, 
if great or prolonged enough, can lead to more serious 
psychological and physiological disorders. Evidence of 
environmentally induced stress is not a new concept. It 
has been cited in the writings of Milgram (1970) and 
Esser C19731. 
The level of privacy and the quality of urban life 
is not only influenced by the dwelling unit type but the 
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location as well. The distance one has to travel to work 
or shopping and recreational activities affects one daily 
in the amount of time and effort it takes to make such 
journeys. The time and effort for such tasks are also 
affected by the internal composition of the neighbourhood 
in which one lives. In a high density neighbourhood, con-
gested roads and too few parking spaces may make some 
facilities appear almost inaccessible even though they are 
only a short distance away. Similarly, the competition 
for some urban facilities in high density environments may 
also lead to augmented levels of stress. One need only 
think of an overcrowded public swimming pool or congested 
shopping plaza to appreciate the increased levels of stress 
as a function of social overload or too much human contact. 
The concept of social overload as a result of too much 
human contact has been witnessed in the writings of Smith and 
Haythorn (19?2), Milgram (1970), Altman (1975) and even 
much earlier by Simmel (1903) and Wirth (1938). It is 
quite possible,then, that a high density urban neighbourhood 
poses a threat to the quality of residential life. 
With the question of residential quality and its 
impact on man's well being there are a number of factors 
that have often been considered when choosing a place of 
residence. What type of dwelling does one wish to occupy? 
3 
Where does one want to locate and what type of neighbour-
hood is best suited to one's immediate needs? Recently, 
however, the questions have been somewhat altered. With 
increasing land prices and sky rocketing real estate 
costs the consumer has had to ask questions like: What 
type of dwelling unit can I afford and where is the most 
economic location best suited to my immediate needs? These 
questions have been offered at the expense of declining 
increments in residential quality. 
As a function of general economies of scale the 
development industry has been somewhat pressured into 
building higher density housing environments. Over the past 
few years, the construction of high density housing in the 
way of town housing and apartments has far exceeded the 
single family and semi-detached home. Some of the latest 
Central Mortgage and Housing Corporation (CMHC) Housing 
Statistics reveal that of the total dwelling units under 
construction in the country from 1975 to 1977, row housing 
and apartments outnumber the single family home by 22, 31 
and 38 percent respectively. The statistics from table 1 
expose a serious threat to the Canadian working man's 
dream: that of owning his own house with adjoining front 
and rear yards. As a result of changing market conditions, 
a number of Canadians are being forced through economic 
practice into a form of housing they find least objection-
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able as opposed to most desirable. Unfortunately a large 
percentage of the least objectionable housing is found in 
the form of high density housing. 
High density housing can be recognized as high rise 
apartments and townhousing or what has previously been 
referred to as row housing. This type of housing has 
become a stopover for some Canadian males and their families, 
for others the end of a dream. High density housing has 
proliferated over the past 15 to 20 years and is now an 
integral part of most Canadian cities. To this fact, there 
has been a rather unfortunate note. This type of housing 
and overcrowded urban environments, if one may generalize, 
has progressed with lacklustre academic speculation and 
when examined it is only through the eyes of poor research 
and dubious findings. 
The restriction of residential alternatives today, 
leave a long list of human costs that cannot be measured 
in dollars and cents. To reiterate an earlier question: 
what effect do the density and internal composition of an 
urban environment have on man's health and happiness? 
As will be cited in chapter two, studies of the behaviour of 
rats (Calhoun, 1962) and deer (Christian, 1960) have led some 
researchers to suggest that too much human contact might be 
TABLE ONE 
CMHC ANNUAL HOUSING STATISTICS 
Total Canada 
Under 
1977 Unit Starts Completions Construction Percentage 
Single family 108,403 117,792 52,022 28.03 
Semi-Detached 18,373 17,281 10,762 5.79 
Row Housing 26,621 31,561 23,732 12.79 
Apartments 92,327 85,155 99,083 53.38 
Total 245,724 166,634 185,599 
Apartments and row housing account for greater than 38% more 
construction than single family homes. 
Under 
1976 Unit Starts Completions Construction Percentage 
Single family 
Semi-Detached 
Row Housing 
Apartments 
134,313 
15,890 
33,676 
89,324 
128,623 
15,160 
21,172 
71,294 
66,308 
7,763 
30,320 
97,895 
32.78 
7.93 
14.99 
48,39 
Total 273,203 236,249 202,286 
Apartments and row housing account for greater than 30% more 
construction than the single family homes. 
Under 
1975 
Single family 
Semi-detached 
Row housing 
Apartments 
Total 
Apartments and row housing account for greater than 22% more 
construction than the single family homes. 
Source: Canadian Mortgage and Housing Corporation Annual 
Statistics 
Unit Starts 
123,929 
15,403 
21,763 
70,361 
231,456 
Completions 
113,409 
12,303 
16,095 
75,157 
216,964 
Construction I 
64,163 
9,206 
19,320 
83,910 
176,599 
?ercenta< 
36.33 
5.21 
10.94 
47.51 
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dangerous to our general health and well being. Studies 
that are potentially analagous to those of the animals 
have attempted to investigate the link between body stress -
resultant disease, mental illness, family breakdown, other 
social pathologies and high density environments (Mitchell, 
1971; Booth, 1976). One tends to question whether there 
is a relationship between man's well being, attendant 
resident satisfaction and high density housing. 
It is very possible that man's influence and quest 
for anonymity (Milgram, 1970) from strangers in large 
cities has occurred so that he can minimize human contact 
for his own sake. If residents of high density housing 
environments got involved with all their neighbours as 
much as those in the rural areas, the strain would be in-
tolerable. Urban man can only process so much information 
at any one time. If man is burdened with too much human 
contact at any one time the effects may be detrimental to 
his natural day-to-day performance on a wide variety of 
tasks. A plausible speculation from the literature in 
chapter two suggests that high density housing and over-
crowding may be detrimental to our health. 
Another group of researchers like to assume that 
high densities in themselves are not harmful. It is only 
when man or animal becomes confined and is unable to escape 
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from the pressures that they cause problems (Freedman et al. 
1975). Ideally, most animal populations could survive in 
overcrowded conditions for certain time periods. However, 
if density levels exceed a steady state for extended periods 
of time the population may exhibit side effects such as 
high mortality and low fertility rates. (Christian et al. 
1960) To offer an analogy, man is comfortable in crowded 
urban areas as long as he can get away temporarily when he 
needs to. 
At this point, it seems reasonable to state that high 
density housing is becoming more and more common as can 
be seen from table 1. It is also permissible to state that 
the number of residential alternatives over the past few 
years has been reduced as a result of economics. Since 
high density housing construction has outnumbered single 
family home construction over the past few years, research 
into the relationship between high density housing and 
its effects is becoming more relevant to greater numbers 
of people. Man is becoming herded into crowded urban en-
vironments in search of shelter for his family. What we 
cannot assume at this point is that all forms of high 
density housing are detrimental to man's health. 
The scale of the built environment also affects 
one's psyche. One might query, what are the effects of 
the continuous tracts of suburbia? What is the cumulative 
impact of multi-storied high rise apartments? Do they re-
8 
present great technological achievements or belittle us? 
(Andrews, 19761. More must be understood concerning how 
architecture and densities affect us. How much space does 
one really need and what constitutes privacy? There are 
not only density alternatives, but within these densities 
we are offered design options. High density does not always 
facilitate high rise buildings. There may be a mixture 
of housing types that combine to equal a high density 
neighbourhood as we interpret it in persons per unit of 
area. More specifically, x persons living in y units of 
townhousing on z acres of land may be equal to or greater 
than b persons living in c units of apartments on z acres 
of land. What is being advocated,then, is that high den-
sity housing comes in many forms and the possible character-
istics associated with such living-stress, disease and social 
pathologies may be even greater if care is not given to 
proper design of the urban environment. The design of 
the built urban environment is a responsibility of us all. 
Your individual choice of residence does affect your urban 
environment. 
A significant problem is that it is not yet known 
or understood what type of density design is acceptable,and 
of those that are unacceptable what are the displeasing 
aspects of the development? What are the positive factors 
9 
and what are the detriments? If high density living leads 
to stress which in turn affects man's well being, what are 
the factors that make man feel his neighbourhood or home 
is crowded? Once identified, how might these problems be 
resolved? The fact is, when it comes to high density 
dwellings we understand little in the way of architectural 
determinism. Sir Winston Churchill once stated, "We shape 
our buildings and then they shape us." Today this state-
ment has become all too true. 
The main objective of this work, then, is to conduct 
an investigation into " The Impact of Physical Design and Sur-
rounding Land Use on the Attitudes of High Density Residents." 
The work seeks to answer questions such as those put forth 
above. Two high density areas within the City of Kitchener, 
Ontario, will be examined. Resident satisfaction and 
feelings about the surrounding urban environment will be 
monitored to determine the impact physical structure plays 
in the high density resident's response. The impact of 
physical structure is investigated by respondent differences 
in townhousing as opposed to apartments. The role of the total 
urban environment is also inventoried as two sample areas 
have been identified; one a strictly homogeneous * 
land use tract, the other of mixed character. A more 
3E ~~ ~ — • 
Homogeneous is characterized by more than 75 percent 
of the land within a square mile tract being designated as 
residential. Mixed is given to greater percentages of intensive 
commercial, industrial and other uses. For a more detailed 
analysis, refer to chapter 3. 
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detailed analysis of the methodology can be found in 
chapter three. 
On the whole, this paper is founded on basic 
assumptions that have been previously outlined. One is 
that high density housing is becoming more and more 
common. The second is that, since there are fewer resi-
dential alternatives, more people will end up living 
in high density housing. A third, is that studies con-
cerning high density living environments will become more 
important as time goes on. If this is the situation one 
might rightfully ask, what are the direct consequences 
of high density living? At this time, we do not yet know, 
but as chapter two will indicate, the evidence shows that 
there may be no effects or in some cases high density 
living conditions may be detrimental. -
Chapter two provides a review of the most oft-
quoted literature concerning high density environments under 
numerous settings. The third chapter outlines and dis-
cusses the methodology and research design. The fourth 
chapter outlines the findings and the final chapter in-
vestigates the implications of these findings. 
In general the thesis will attempt to answer several 
basic questions. Some of the questions that will be addressed 
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are: 
a) To what extent does high density urban development 
threaten the quality of residential life? 
b) What factors lead to potential feelings of dissatis-
faction with the high density housing environment? 
c) Is satisfaction with one's dwelling and neighbourhood 
significantly different between people living in high-
rises and people living in townhouses even though the 
developments are of the same density? 
d) Are high rise dwellers' attitudes towards their neigh-
bours significantly different from the townhouse 
residents' attitudes to their neighbours? 
e) Are there significant differences in the urban behaviour 
and attitudes of those living in high rises in mixed 
land use areas as opposed to those in homogeneous 
land use areas? 
f) Do the same differences hold true for the residents 
of townhousing? 
Upon conclusion, it is hoped that the results of 
this research may provide additional insight into unanswered 
questions as well as make for the formulation of new ones. 
Any substantial findings may have immediate implications for 
the current development industry and a potential revision 
of current urban policy. 
CHAPTER TWO 
LITERATURE REVIEW 
This chapter is mainly concerned with a hotly de-
bated and contentious issue related to the question of the high 
density environment - specifically,the potential detrimental 
effects of high density living on the residents. As 
indicated previously, the discussions on this topic are 
usually characterized by vagueness and a lack of clear, 
substantive and supportive data. Since housing and urban 
development affect us all, there is a vital need to under-
stand the concepts and issues as clearly and objectively 
as possible. 
3h the pages that follow, a summary, is provided 
of the existing information dealing with the effects of 
high density and overcrowded living conditions. Prior to 
this analysis, a brief discussion will evolve to operation-
alize and define specific terms that will be used throughout 
the remainder of the text. 
The existing research is divided into five 
categories: a brief section on crowding studies with 
animals, laboratory experiments, field experiments, field 
studies, and ecological studies. The analysis highlights 
the findings contained under the five categories and when 
possible, comments on the sample and methodology utilised 
12 
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as well as the validity of the findings. 
Before one defines the terms in question, it may 
be asked: what are the events that have prompted social 
scientists to investigate whether high population density 
and crowding do indeed produce the detrimental effects 
popularly attributed to them? Initially, one could suggest 
that the world has become increasingly urbanised over the 
past fifty years. With the increased urbanisation, a greater 
percentage of people are living in our cities under higher 
population densities. Since more people are living in 
conditions of high population density many have had to cope 
with different high density environments daily. For example, 
in the course of a day one can be exposed.to crowded 
housing developments, congested freeways, crowded shopping 
centres and overpopulated recreational facilities. As a 
result of these numerous encounters, the general populus has 
become more cognizant of the "too many people, too little 
space" syndrome. In the literature, this philosophy has 
led to the belief that high population densities and 
crowding have been cited to cause various social problems 
(juvenile delinquency, rioting, family disorganization, 
deterioration of educational and service systems!, also 
psychological effects (increased drug dependence, alcoholism, 
and mental illness), and physical effects (environmental 
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pollution, famines, physiological breakdowns and slums). 
Reviewsof this material can be found in Zlutnick and 
Altman (1970), Gad (1973)^ Freedman (1973L, Fischer et al. 
(1975), Choi et al., (1976), Edney (1976) and recently 
by Boots (1979). 
To define the terms density and crowding one must 
become familiar with the many diverse meanings that have 
become attached to these concepts. Rapaport (1975) suggests 
that the meanings of density and crowding can be traced 
from two possible paradigms. The first paradigm, used most 
often by sociologists, geographers and urban planners, 
recognizes density as a site measure. This type of measure 
is very objective in nature and similarly, crowding has 
been acknowledged as the internal density or the number of 
persons per dwelling unit or room. With these definitions, 
one can appreciate two similarities between the initial 
concepts of density and crowding. One, is that they are 
both ratio measurements concerned with the number of things 
per unit area and secondly both terms work on the assumption 
that there will be a specific amount of potential inter-
personal interaction dependent upon the environmental con-
text. For example, crowding can be influenced by the amount 
of potential interaction within the interior dwelling and 
density distinguishes interaction in the external environ-
15 
ment. The concept of density as a physical site measure 
and crowding as a persons per room index, can be seen in 
the works of Clarke, (19601; Schmitt (1966L; Carey (1972); 
Webb (1975); and Booth (1976). For the most part, the 
relationship between density and crowding in the above 
studies indicates a very weak negative correlation or no 
correlation. 
The second paradigm put forth by Rapoport arose 
almost entirely out of the work of Stokols (1972), Esser 
(1971) and Desor (1972). This paradigm still maintains 
density as a physical measure of persons per unit area but 
views crowding as a subjective experience. Crowding is 
looked upon as an experiential state whereby impressions 
or general attitudes towards people and the environment 
can change as a function of personal experience, social and 
physical characteristics. This paradigm introduces an 
important element into the scene. High density is no 
longer an antecedant condition of overcrowding. That is, 
someone may be in a high density situation yet feel that 
he or she is uncrowded. Or, two areas of equally high 
densities could be examined to find that the people from 
area one feel less crowded than people from area two due to 
resultant physical, social or personal conditions, 
Ideally, Rapoport (1975) distinguishes the two 
16 
paradigms as follows: 
11 Density can be seen as a site measure and 
crowding as a measure of density within the 
dwelling. 
2) Density can be seen as a measure of people 
per unit area, and crowding as the perception 
of excessive density - a subjective experience. 
Our definitions of crowding and density may be taken 
one step further. Stokols (1976) differentiated personal 
and neutral crowding. " "Personal" suggests that the 
experience of crowding is due to the presence of others. 
Neutral crowding reflects those situations that result 
from a lack of space due to physical determinants. 
Density may also been subdivided into two categories -
social and spatial density. Social density is concerned 
with variations in the number of persons within a fixed unit 
of space, and spatial density deals with alterations to the 
amount of physical space while the number of persons is kept 
constant (Loo, 1973, 1975). 
A final note and perhaps the most important on the 
concept of density is Rapaport's (1975) notion of perceived 
density. Instead of only investigating objective site 
density one should examine density as an individual's per-
ception in light of a specific situational context. This 
way the individual would interpret the density from the 
environment using contextual clues such as the total amount 
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of green space, noise levels, accessibility to parks or 
the total number of cars. The actual extent of the crowding 
or affective density could be interpreted from the perceived 
crowding by direct comparison against certain standards 
and desired levels of interaction. 
From the fundamental examination into the different 
interpretations and meanings of density and crowding, one 
may get an indication of the preliminary problems of inte-
grating research in this field. For the purpose of 
this review, and the remainder of the thesis, density 
and crowding will be viewed in light of the second paradigm 
unless otherwise specified. With the defintions of 
crowding and density clarified, one may now look to the 
first research in high density literature.- that of the 
animal studies. 
Animal Studies 
The reason one must examine animals when studying 
the impact of high density housing environments is that 
over time they have formed the backbone from which 
the myriad of ideas have evolved. A brief but necessary 
look into the literature on animal studies reveals that 
there have been essentially three types of studies; field 
studies in the natural habitat, natural laboratory studies 
18 
and captive laboratory studies. Each type of study has 
attendant methodological difficulties yet most early investi'o 
gations into the effects of dense living environments upon 
some animal populations have revealed startling associations 
between density and the incidence of a number of social and 
pathological/physiological responses. 
Most of the research concerning crowding and animal 
behavior stemmed from the early works of Christian et al. 
(1960) and Calhoun (1962). Both authors found that crowding 
facilitated lower fertility rates and reproductive failure 
in Sika deer and rat populations. Calhoun (1962) also dis-
covered that when rats were in crowded conditions there were 
adverse changes in nesting behaviour as well as other 
maternal functions. This leads to higher infant mortality 
rates and in some cases cannabilism. 
Davis (1971) found that the offspring of animals 
that have lived under high density conditions possess 
slower growth rates. Similarily Delong (1967) found that 
mice have lower survival rates when reared under high 
density conditions. The high density conditions were also 
noted to affect the social organization of some animal popu-
lations. For example, Davis (19711, Southwick (19551 and 
Calhoun (19621 specifically, cited a number of behavioural 
manifestations whereby the animals became either completely 
withdrawn, sexual deviants or more dominant with greater 
space demands. 
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There is little doubt that the literature investi-
gating animal studies and crowding indicates that high 
density conditions facilitate deviant behaviours. One 
might ask do the animal studies have any implications for 
man? Before this question is answered there are two things 
of which one must be aware. First of all, in the animal 
studies only the effects of density are investigated. That 
is, if we take the definition of crowding-as an experiential 
state, then this facility cannot be measured in animals. 
One is unable to ask an animal if it feels crowded, thus 
we do not know what the animal is responding to. The second 
problem is that atypical behaviours and physiological changes 
are used to investigate the effects of crowding as well as 
the existence of it. 
With this in mind one must be very cautious when 
extrapolating from animal studies to humans. There are some 
vital distinctions to be made between animals and man. Man 
has the ability to rationalize and in most cases can adapt 
to the situation in question, (Wiesenthal et al., 1976). 
Animals can also adapt but they have limited coping 
mechanisms. 
At the present time,, then, one should be very cautious 
of the findings of animal studies. At best, the animal 
studies should be used as a source f°r ideas and new 
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avenues of research until we are better able to understand 
animal psychology and behaviour. 
Laboratory Experiments 
The second category of high density research is 
the laboratory experiments. Laboratory experiments with 
humans are usually designed to examine the affective im-
pact of density and/or crowding on human behaviour. Other 
laboratory experiments attempt to isolate relevant deter-
minants of crowding such as the mix of physical and social 
characteristics and personal factors. Laboratory studies of 
this nature may prove very useful as it is quite possible 
that the determinants in the laboratory situation may be 
analagous to the real world situation. For example, Baum 
and Koman (1976) found that unstructured social situations 
were perceived as more crowded than structured social situa-
tions. It is therefore possible that people living in 
high density areas might feel uncrowded because they per-
ceive their environment as being socially structured or 
organized. 
Other laboratory studies, for example Fisher (1974) 
reveal that the perception of crowding also decreases when 
one shares common attitudes or feelings with people in the 
same setting. This might explain why families living in 
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small apartments do not feel crowded even though the amount 
of space is somewhat limited in comparison to other forms 
of dwellings. Another potential explanation is that the 
family organization can be recognized as a group. Baum et 
al. (1975) have stipulated that people in groups within a 
specific environmental context are less cognizant of the 
density factor. This is because the group or family pro-
vides structure to the environment through certain be-
haviour norms. 
Increased crowding is associated with decreasing 
room size, (Stokols et al. 1973). This change in physical 
environmental determinant is an example of manipulation 
of spatial density. Projective studies in the laboratory 
have indicated that there are other physical determinants. 
These studies are characterized by role playing or mani-
pulating stick figures in model rooms. The features 
that were found to be associated with increased crowding 
include physical environmental factors and social 
features. Dark room colours and decreased complexity 
were associated with increased crowding. Baum and Davis 
(197 6) indicate that the relationship between decreased 
visual complexity and increased crowding is only 
significant in a social setting. One tends to ask 
whether dull apartment buildings or dark coloured 
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hallways would influence the residents' perception of 
crowding. 
The social factors that induce increased feelings 
of crowding include work settings as opposed to recreational 
settings, and situations that permit lack of acquaintance-
ship between individuals (Cohen et al., 1975). Baum and 
Valins (1973) and Valins and Baum (1973) noted that those 
individuals that are forced into frequent' social inter-
action in everyday life have lower crowding thresholds than 
those with less interaction. Both authors acknowledged 
crowding as a syndrome of stress that develops in an over-
loaded social environment. Excessive social interaction 
was associated with the experience of crowding. Baum and 
Valins also determined that subjects felt more uncomfort-
able in a cooperative condition as opposed to a competitive 
situation, since the cooperative condition requires more 
personal involvement. If this is to be the case, one wonders 
if people in high density environments look upon their 
neighbours as more cooperative than uncooperative. 
At this point in the literature, social factors 
seem to be more important than the actual physical factors. 
When McClelland and Auslander C19761 showed slides of public 
settings they discovered that people identified the crowded 
situations as those with less space, more people and smaller 
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interpersonal distances. This factor may be analagous to 
the "too many people, too little space" syndrome as pre-
viously mentioned. 
Aside from the laboratory studies that have attempted 
to identify what constitutes a crowded situation as opposed 
to an uncrowded one, there are also studies that attempt 
to look at the effects of density and crowding on be-
haviour. However, these studies have not always been con-
sistent in their findings. For example, when studying the 
effects of crowding on task performance Paulus et al. (1976) 
determined that task performance was adversely affected by 
increases in the group size, proximity and decreased room 
size. Similar to Paulus, Heller et al., (1977) noted that 
under high density conditions task performance was ad-
versely affected when individuals had to physically inter-
act to perform the task. The authors suggested that the 
interaction required increased attention to others in the 
environment and this forced individuals into accommodating 
to the actions of others. This in turn facilitated goal 
blocking and generally led to a difficulty when attempting 
to process incoming information. In general, the subjects 
in a lower density - low interaction condition perceived the 
situation to be significantly less crowded than subjects 
in any other condition. 
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In contrast to the studies by authors such as Heller 
and Paulus, Freedman et al., (1972L and Stokols et al., 
(19731 found little or no effects of crowding on task per-
formance . 
Probably the most important finding in this line 
of research is contributed by Rodin (19761. She found that 
children from high density residential settings performed 
more poorly on experimental tasks than those from less 
crowded environments. This study alone, may have impli-
cations for a re-examination of high density housing en-
vironments . 
Generally the impact of crowding on an individual's 
perception and behaviour depends upon the way that density 
is manipulated. The density measure can be manipulated in 
two ways. One is to vary group sizes, the other is by 
decreasing room size. It has been found that by increasing 
the size of a group the following behavioural responses may 
occur: negative interpersonal effect, social withdrawal and 
general incidence of stress. (Griffith and Veitch, 1971; 
Valins and Baum, 1973) . When the room size is decreased or 
"spatial density" is modified, a pattern of sex differences 
occurs. Freedman et al., (19721 Stokols et al,, (1973), 
Baum and Koman (19761 found that, on the whole, females 
show more positive interpersonal responses, less aggression 
and are more cooperative in crowded conditions than males. 
It seems evident that the sex differences only prevail when 
density is physically manipulated by decreasing room size. 
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The problems that are associated with laboratory 
studies are very numerous. Quite often the sample subjects 
are too abstract to represent the general population. That 
is, students in university dorms, inmates and mental 
patients are in no way representative of man in his every-
day environment. There are also attendant methodological 
problems inherent in some of the research. McClelland 
and Auslander*s (1976) slide show of crowded environments 
lacked temporal and spatial dimensions, Even the studies 
investigating the relationship between high density and 
task performance are questionable as the tasks vary in 
difficulty from one experiment to the next. Another pro-
blem concerning laboratory studies is that it is very poss-
ible that the effects of crowding are a result of long 
term experience. The studies themselves are only of short-
term duration. When one tests for the perception of high 
density or dissatisfaction with the environment maybe one 
should be aware of the length of exposure to the specific 
environment. 
On the whole, the laboratory studies can contribute 
to the general understanding of man's behaviour in the 
crowded parts of our cities. They can contribute by making 
the researcher aware of the fact that the crowding process 
is a complex phenomena which involves a multitude of factors 
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that work together over time. The laboratory studies also 
contribute to this paper as they make the researcher aware 
of potential respondent sex differences as well as in-
dicating the problem of intensity of exposure, and also 
make one knowledgeable of the potential effects of manipu-
lating spatial and social densities. 
Field Experiments 
The third category of research on crowding is field 
experiments. The field experiments, much like the laboratory 
studies, have attempted to identify the factors that make 
one feel crowded. One of the few papers that examines the 
factors that make people feel crowded is that by Stokols 
et al., (1975). They examined the effects of room partitioning 
on the perception of crowding in a motor vehicle license 
office. Unlike Desor's (1972) lab study on partitioning, 
Stokols found that wall partitions had little or no effect 
on perceived crowding. 
Field experiments reveal four general findings re-
lated to the effects of density and crowding on the be-
haviour of individuals. One is that in high density 
situations, children experienced reduced levels of inter-
action, McGrew (1970) and Loo (1972).. Another finding by 
Mackintosh et al., (1975) revealed that under high density 
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conditions, subjects performed fewer tasks, experienced 
more negative affect, anxiety and aggression. Much like 
the laboratory studies it was determined that there were 
sex differences as the males performed better in the high 
density conditions than in the low, and with females the 
opposite was true. Mackintosh also discovered that subjects 
in high density conditions provided less detailed pictures 
of the setting to which they had been exposed. The Mackintosh 
paper might be able to explain why the resident of a high 
density environment is not as familiar with his neighbour-
hood as the resident of a less crowded area. 
A fourth finding examines the effects of 
different numbers of persons per building structure on 
attitudes and behaviour. Bickman et al. (1973) indicated 
that the residents of university dormitories with the 
highest persons per structure reported less trust, co-
opera tiveness and responsibility. The university dormitories 
with the greatest number of students per building also were 
found to have students who viewed others as less friendly 
and impersonal. In terms of these attitudinal differences, 
one might ask, are the residents of high rise apartment 
buildings looked upon as less friendly or more unreliable 
by their neighbours than those in a townhouse with less 
persons per structure? If this is true, does the same 
phenomena occur when the different structures have the same 
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density? 
It seems the field experiments might have immediate 
practical implications for social scientists and planners. 
Still, one must be wary of variables that are not adequately 
controlled for in such experiments. Quite often, one is 
left uninformed as to a subject's past experience or pre-
sent living conditions, age, sex, or economic status. It 
is often these variables that combine to influence an 
individual's perception of the specific life situation. 
Ecological Studies 
The ecological studies can be identified by the 
fact that the subjects are usually examined at the macro 
level. The researcher is dealing with aggregates of people 
or households. A general procedure has been to take a study 
area and partition it, and then examine rates or variables 
and correlate them with other characteristics of the 
collection unit. The collection unit adopted can be 
found at numerous scales, anywhere from city blocks 
to census districts or even entire census metropolitan 
areas. A significant percentage of the studies usually 
use secondary data such as census material and recognize 
the first paradigm. That is, density is used as an ex-
ternal measure and crowding as an internal measure - both 
measures are objective. 
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In the ecological studies one may begin with those 
papers that examine the effects of both internal and ex-
ternal density. In Honolulu, Schmitt (19661 found that 
the strongest relationships existed between density and 
juvenile delinquency, venereal disease, mental hospitalization 
rates and tuberculosis. Schmitt's finding was concluded 
after he had controlled for the effects of income and 
education. A similar study in the Netherlands by Levy and 
Herzog (1974) indicated that external density was posi-
tively related to admission to general and mental hospitals, 
all forms of delinquency, illegitimate births, divorces, 
age adjusted death rates from all causes, male deaths 
from heart disease and aggressive offences against property 
and person. In terms of the impact of internal density 
they determined that all effects were weaker except for 
general hospital admissions which was negative. Levy and 
Herzog had used economic geographic regions in the 
Netherlands for their study. In 1976, Collette and Webb 
conducted a survey of New Zealand's 18 urban areas to look 
for a relationship between socio-psychological effects and 
density. They found that for males external density 
was positively related to psychological disorder rates but 
inversely related to physical disorder rates. A similar 
pattern of external density effects was a strong negative 
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relationship with heart disease deaths and incidence of 
hypertension, asthma and psychoses for males. Internal 
density had weak positive relationships with psycho-
neuroses, alcoholism and the incidence of ulcers. For fe-
males, internal density facilitated mixed effects. 
Some authors only looked at the effects of external 
density. Baldassare (1975a, 1975b) determined that in-
creased residential density reduced casual 
neighbouring but did not affect the quality of the existing 
local relationships. This factor may have implications 
when examining neighbouring in high rise apartments as 
it appears almost non-existent. Factor and Waldron (1973) 
found a positive relationship between external density 
and the incidence of ulcers, bronchitis and some forms of 
cancer. They found an inverse relationship with non-
auto related accidents, incidence of tuberculosis and vascular 
lesions of the central nervous system. Factor and Waldron 
also found a positive relationship between external den-
sity and mental hospital admission rates and juvenile delin-
quency vfoen using community areas in Chicago. Similarly, 
Winsborough (1965) determined that external density was 
inversely related to the death rate, tuberculosis rate and 
public assistance rate, Winsborough also worked with 
Chicago data and used a set of socio-economic controls 
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including a measure of internal density in his analysis. 
In contrast, another study using community areas 
of Chicago by Galle et al., (19721 found that internal 
density was positively related to mortality, fertility, 
public assistance rates, juvenile delinquency rate and 
mental hospital admissions rate, external density was not. 
Unfortunately, a close examination of Galle et al., (1972) 
suggests that most of their findings can be attributed 
to measurement error (Fischer et al., 1975: 16-17," Factor 
and Waldron 1973 ; McPherson, 1975, and Ward 1975). In 
1975, Thomas Dye also acknowledged the impact of internal 
density. He found that there was a positive relationship 
between internal density and poverty, segregation and in-
come equality. In this case external density was only 
significantly and negatively related to income equality. 
Some papers have suggested that internal density 
may be important as an indicator of potential incidence 
of crime (Booth 1976a, McCarthy et al,, 1975). In 1975, 
Webb and Collette conducted a survey of all the pharmacists 
in 45 New Zealand cities over 10,000 population to look 
for a relationship between density and psychotropic drug 
use. They found a strong relationship between internal 
density and rates of prescriptions but all the relationships 
were negative. 
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Apart from the literature outlining the effects of 
internal and external density, some authors believe that 
there is no relationship between incidence of atypical 
behavior and high density. (Freedman et al., 1975, and 
Gillis 19741. 
In sum, it appears that ecological studies, much 
like the other studies, have attendant methodological diffi-
culties. It is quite possible that the ecological studies 
possess more methodological error than any of the other 
threecategories. Perhaps it is only natural as the re-
searcher is meant to be dealing with aggregates and when 
working with large groups there are a lot more potential 
variables to be controlled for. One finds reason to ques-
tion the relevance of such studies for the following 
numerous reasons. First of all, one must be wary of the 
size of the partial units and selection of variables. 
Roncek (19 75) points out that excessive spatial aggregation 
will produce units with too much heterogeneity in both 
physical and environmental conditions. Even when choosing 
sample areas that are small, one must be aware of the 
potential impact the degree of homogeneity of land use 
will have on the individual residents. To cite an example 
as to the magnitude of this problem, Welch and Booth (1974) 
increase the probability of finding significant relationships 
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when using large size aggregates associated with in-
creased heterogeneity. In doing so, they often misinterpret 
findings by attributing aggregate results to 
individual behaviour. 
A second problem existent in this area of the 
literature is that which arises from the selection of dis-
order variables. What may be normal behaviour and good 
health in one culture may not be in another. Some patho-
logies and atypical behaviors are actually relative 
concepts confined to the situation in question. 
Another problem is that most papers adopt a 
regression technique which,as stated previously, assumes 
a linear relationship between potential cause and effect 
variables. We need a greater understanding of distinct 
spatial patterns that may exist as a result of non-
linear alternatives. 
A fourth problem often arises as a function of the 
nature of control variables that are used. Studies 
testing for similar effects define measures of ethnicity, 
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or income and degree of heterogeneity differently. This 
in turn has a direct influence on the findings. 
To make a final comment about the ecological 
studies one can say that they do 
contribute to the understanding of the effects of density 
and crowding but one should be aware that the findings may be 
methodologically dependent. 
Field Studies 
The most important types of investigation in terms 
of practical relevance for this research are the field 
studies. The field studies include such environments as resi-
dential settings and possess direct relevance for geographers 
and urban planners. The reason there may be direct rele-
vance is that, depending on the actual residential study 
setting under investigation, one can expect fundamental per-
ceptual differences as a function of the location of the 
study area, and the nature of the composition of the development 
to the rest of the city. This field study, synonymous with 
the other four methods of investigation also attempts to 
identify the determinants of crowding as well as the be-
havioural effects of high density. These aspects are de-
rived through -the questionnaire or direct observations 
in a specific context. 
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For the most part, the residential settings have 
been investigated globally and usually focus on the effects 
of internal density. There have been a number of studies 
undertaken in non-western societies that investigated the 
impact of high density living and behaviour. In a rather 
comprehensive examination of the behavioural effects of 
3,000 individuals and families in Hong Kong, Mitchell (1971) 
found that high internal densities did not appear to affect 
interpersonal family relationships. This finding however, 
may be in part attributed to different cultural norms that 
govern the nature of social interaction and behaviour. Un-
like Mitchell's finding, Marsella et al., (1970) determined 
that high density living was related to anxiety and violence, 
heightened arousal, withdrawal behaviours, and psychosomatic 
difficulties. Some authors have looked upon Marsella's 
conclusions with skepticism as the methodology is question-
able (Boots, 1979), (Fischer et al., 1975). In a study 
comparing apartment dwellings to single family homes in 
Bogota, California, Felson and Solaun (1975) noted lower 
fertility rates in the apartment dwellers. 
Other non-western studies reveal that high internal 
densities in Italian homes facilitated nervousness in 
children and tension between parents (Gasparini, 1973). 
Similarily, Chombarde de Lauwe and Chombarde de Lauwe 
(1960) found that high internal densities were related to 
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child misbehavior and mother-child anxiety. In Holland, 
Giel and Ormel (1977) determined that residents from homes 
with high internal densities resorted to psychotropic 
drugs more often than those from lower density homes. 
They also noted that high internal density was related to 
dissatisfaction with the dwelling unit and lack of social 
participation. It is not surprising that high internal 
density would be related to dissatisfaction with the dwelling 
unit as dissatisfaction with the neighbourhood would pro-
bably be related to high neighbourhood densities. 
The studies of crowding and high density environ-
ments in western societies also reveal some important 
findings. Among them, are those that reveal subcultural 
differences. A paper by Schmidt et al. (1976) in San 
Bernadino and Riverside California pointed out distinct 
differences in those characteristics affecting the per-
ception of crowding at household, neighbourhood, and city 
levels. They found that by using both physical and social 
cues the Caucasian respondents were more receptive to the 
actual physical conditions of density in their perception 
of crowding whereas the black and chicano sub-samples per-
ceived the total urban environment. This finding is analagous 
to Rapaport's (1975) point that not everyone uses the same 
environmental cues. The Schmidt study reinforces the 
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idea that the specific physical and psychological factors 
that affect one's perception of the environment vary with 
both the value orientations and demographic characteristics 
of the urban resident. 
In another California study , Eoyang (1974) found 
that actual and perceived internal densities influenced 
social and physical behaviours. It is important to note 
that this study was limited to a small sample of univer-
sity students living in trailers. In 1956, Loring looked 
at the effects of high internal densities in Boston. He 
established that high internal densities were linked to 
families with social problems. Choldin et al. (1975), 
also examined the impact of high density housing on univer-
sity students. They determined that it was not the high 
density living that was the primary source of stress. The 
high density conditions tended to exacerbate other problems 
that interferred with studying, social entertaining, and 
children's play. A basic criticism of this finding is that 
it is limited to a sample of only 14 graduate students. 
In a Canadian study, Booth and Edwards (1976) deter-
mined that internal density .was a more prominent 
factor than external density. They found that high internal 
density increases parental use of physical punishment. In 
a more exhaustive work that incorporates the above finding, 
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Booth (19761 examined the effects of both crowded house-
holds and neighbourhoods on a wide range of human experience 
such as health, reproduction and community life. In 
general, this study looked at effects of density and crowding 
using a multiple linear regression analysis along with 
controls to screen out variables such as age, socio-economic 
status, ethnicity and education. As for actual findings, 
or relationships, it was established that internal density 
and household crowding both prove to be stressful for men 
but not for women. Neighbourhood crowding did not appear 
to prove stressful for women or men (Booth and Cowell 
1976). The effects of crowding on sexual behaviour 
such as marital and extra marital sex, homosexuality, and in-
cest revealed very selective and modest effects (Edwards 
and Booth, 1977). Children's health appeared to be affected 
by internal density and crowding as subjects living in 
high internal densities had poorer health, (measured by 
incidence of disease, relative weight and height) and 
inferior educational performance (measured by age and the 
frequency of parental reports from the schooll. The in-
dicators of child health and educational performance in the 
study are rather dubious but what is interesting is that 
the effects were sex specific. The effects of density 
were greatest on females and older children. For this group 
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household crowding was more detrimental than neighbourhood 
crowding. In terms of health, the effects are greatest 
for males, first born and older children. Booth and Johnson 
(19751 ascribe these findings to the fact that children 
possess lower levels of environmental freedom and control. 
As for the relationship between community life (partici-
pation in outside family social activities) and high 
density, little or no effects were found (Welch, 1976) . 
For a more simplified impression of the studies that 
associate high density housing with behavioural effects or 
perceptions within residential settings, refer to table 2. 
The table denotes the author, date, location of the study, 
major findings, and any relevant criticisms that might make 
the findings appear suspect. 
Aside from field studies in residential settings 
there are a few studies in other settings that may have 
important implications. Some authors have found the uni-
versity dormitory as an ideal setting for researching 
the effects of high density. Zuckerman et al. (1977) 
compared the effects that two different university dorms 
have on the responses of 80 students, One dorm offered 
13 percent less space per student than the other, and as a 
function of design criteria permitted high levels of po-
tential social interaction. The dorm with the greatest 
space found the students to be in better moods and have 
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much closer relationships with their roomates. Schiffen-
bauer et al, (1977) in a study analagous to Baum and 
Davis C19761, found that light rooms appeared less crowded 
than dark ones. They also discovered that the extent of 
crowding perception was not related to the amount of use-
able space and visual space. When comparing three-student 
rooms with two~student rooms, Baron et al. (1976) noted 
that those in the room with highest spatial density ex-
pressed more feelings of crowding, more negative inter-
personal attitudes and perceived less control over room 
activities. Baron et al. also indicated there was no 
difference in academic performance between students in the 
two rooms but to this author's knowledge, they did not look 
into academic ability prior to the room conditions. 
Dean et al. (1975) looked at the perception of 
crowding aboard naval ships by using a questionnaire approach. 
They determined that perceived crowding could be broken 
down into three component parts, one as a result of the 
shipboard environment, a second from personal sources and 
a third from a residual component. It was found that the 
immediate environment (the shipl and personal sources were 
related to illness and accident rates, and satisfaction 
with the living conditions. 
To comprise a general evaluation as to the position 
TABLE 2 
FIELD STUDIES IN RESIDENTIAL SETTINGS 
Author Date Location Finding Criticism 
Mitchell (1971) Hong Kong High internal densities did not 
appear to effect interpersonal 
family relationships. 
Cultural variable, 
applicability ques-
tionable to Western 
situation. 
Marsella (1970) Philippines High density living related to 
anxiety and violence, 
heightened arousal, withdrawal 
behaviors and psychosomatic 
difficulties. 
Questionable methodo-
logy 
Felson 
& Solaun (1975) Bogota 
Gasparini (1973) 
Chombarde (1960) 
de Lauwe 
& Chombarde 
de Lauwe 
Italy 
France 
Lower fertility rates were 
discovered in residents of 
apartments as opposed to 
single family homes. Effects 
of crowding are situation 
specific. 
High internal densities faci-
litated nervousness in 
children, tension between 
parents. 
High internal densities 
related to child misbe-
haviour and mother-child 
anxiety. 
Lower fertility is a 
function of lack of 
space not perceived 
on physiological 
effects of crowding. 
Cultural variable and 
clarification of 
actual effects weak. 
Cultural variable and 
clarification of actual 
effects weak. 
*. 
Author Date Location Finding Criticism 
Giel and (1977) 
Ormel 
Holland 
Schmidt etal(19761 San Bernadino 
Riverside 
California 
Residents from homes with high 
internal densities resulted 
to psychotropic drugs more 
often than those from lower 
density areas. Also, dis-r 
satisfaction with the 
dwelling unit, and less 
social participation. 
Perception of crowding 
varied across cultural 
groups. Not everyone 
responds to the same en^ 
vi ronmenta1 cue s. 
Patronisation of psycho-
tropic drugs may be 
function of other 
behavioral manifestations 
prior to crowding situa-
tion or other family 
problems, independent of 
environment. Crude 
measure of crowding 
employed. 
The ordering of personal 
psychological variables is 
unclear. 
Eoyang 
Loring 
(1974) California 
(1956) Boston 
Choldin (1975) 
et al. 
Booth & 
Edwards 
Champaign and 
Urbana, 
Illinois 
(1976) Toronto 
Actual and perceived internal 
densities influenced social 
and physical behaviors. 
High internal densities 
linked to families with 
social problems. 
High density conditions 
exacerbate other problems 
within the family but is not 
the primary source of stress. 
High internal densities 
increase parental use of 
physical punishment 
Very small sample of 
university students 
living in trailers 
to 
Families had social 
problems prior to specific 
environmental context. 
Sample limited to 14 
graduate students 
Methodology and sample 
choice questionable 
Author Date Location Finding Criticism 
Booth & 
Cowell 
(1976) Toronto, Canada Internal density and household 
crowding stressful for men but 
not women. 
Booth (1976) 
Edwards & (1977) 
Booth 
Children's health affected by 
high internal densities as 
was educational performance. 
Crowding had selective and 
modest effects on sexual 
behaviour, 
Indicators of health and 
education suspect. 
Validity of this in-
formation is questionable 
as percentage of actual 
affirmative responses 
would be small. 
Ul 
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of field studies in the crowding debate one believes they 
command immediate relevance when attempting to under-
stand human behaviour in the real world. The discussion of 
literature in field studies has outlined some of the metho-
dological complexities. Some studies recognize the effects 
of high internal densities, others examine neighbourhood 
crowding. Others are not concerned with effects but with 
the perception and attitudes of the situation in question. 
On the whole, the presentation of a review of the literature 
under "field studies" gives the reader the impression that 
at present we are only able to identify some of the vari-
ables we think are involved in the crowding process and as 
yet, are unable to unravel them. For the most part, the 
research has adopted such techniques as factor analysis, 
and multiple regression. These techniques imply a 
linear relationship between variables when in fact the 
relationship is probably step wise in nature. That is, 
there is possibly a crowding threshold where only once 
the specific density is met do the effects of crowding 
occur. In general, there are a lot of interacting 
variables and the techniques used to date make it diffi-
cult to understand the direct processes involved. In the liter-
ature on crowding, we cannot yet relate the pro-
cesses to the responses or the factors involved that facili-
tate specific behaviours. We are able to recognize that a 
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certain situation gives a specific behaviour but it is 
difficult to use the findings we have out of context. We 
need to know the actual mechanisms in order to relate them to 
the residential environment. For now we can only guess 
whether the characteristics of a crowded environment are 
socially, psychologically or physically induced or a combina-
tion of the three. Maybe if one moves from the territory of 
micro studies and understanding individual behaviour in a 
specific environment into the field of macro studies with 
aggregate data we can better understand the mix of variables 
in question. 
Summary and Prospect 
After summarizing some of the literature under the five 
different categories now recognized as animal studies, labora-
tory experiments, field experiments, ecological experiments 
and field studies, one might legitimately ask, now what? 
There are some basic generalizations that can be made from 
the mass of literature in the field. "At the least, we 
know what other studies have attempted to measure, how they 
have attempted to measure it, and what if anything they have 
concluded. This means that, most important we have learned 
from the previous mistakes of others, and are wary of past 
methodological complexities and can now proceed with a 
trained eye. 
In terms of specific findings it seems that the 
studies with animals and laboratory studies with children 
have the most dramatic effects. However, one must be aware 
of the three major constraints'. one is that both animals 
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and children are in an environment that is not self 
selected, secondly both have little control over their 
environment and, for the most part, both groups have their 
behaviour determined for them. 
Another generalization is that the effects of 
high density environments usually are a function of the 
number of individuals to which the subject is exposed. It 
appears that social density is more important than spatial 
density and high density can be equated with a large amount 
of potential social interaction, with 
people we do not even know. It is probably safe to suggest 
that people living in lower density environments are people 
in better moods (Zuckerman et al., 1977). 
Another worthy point ~ is the. fact that 
the effects of crowding on behaviour are more significant as 
a function of subjective conditions rather than strictly 
physical. This means that one is dealing with relative 
concepts; what is crowded for one may not be for another. 
As Rapaport (1975) indicated, the environment must be de-
coded as appropriate or inappropriate, or crowded or un-
crowded. This factor bodes well for urban design. It means 
that we can house people at high densities as long as the 
physical design is disguised and it does not make one feel 
crowded. The physical design can be manipulated in a num-
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ber of ways and still maintain a high density environment. 
One could investigate the impact of high density in the 
form of high rise and high density in the form of low 
rise such as townhousing. 
Another factor is that for crowding to have 
effect it must interact with other variables in a specific 
situation and bypass certain norms or expectations of the 
social conditions in questions. For example, each individual 
has a fixed picture of how many people can be at a shopping 
plaza before it feels too crowded. 
In conclusion, it is the field studies that are 
most applicable to this paper. For the most part, the 
field studies examine behaviour and attitudes in a real 
setting. The field studies approach the problem of high 
density research in two ways. One is to determine the 
perception of crowding, the other the effects of crowding. 
Keeping in mind what one has learned from the previous 
literature a phenomenological approach will be used to 
study the impact of physical design and homogeneity of 
land use on the attitudes, resident satisfaction and 
perceptions of crowding in two sample areas. A comprehensive 
outline of the adopted methodology is contained in the 
following chapter. 
CHAPTER THREE 
METHODOLOGY AND RESEARCH DESIGN 
The major objective of this research is to under-
take a study in the identification of the parameters that 
affect the perception and behaviour in a specific sector 
of the urban environment so that they may, presumably, 
become amenable to control by urban designers. The specific 
sector of the urban environment is, of course, the high 
density neighbourhood. The purpose of this research, then, 
is to explore the nature of the relationship between high 
density housing, overcrowding and resident satisfaction. 
Questions will be addressed such as; what factors influence 
the residents' perception of crowding and do these factors 
vary as a function of different environments. 
The research, and the answers to the related questions 
will be carried out by investigating two sample areas of 
high density housing in Kitchener, Ontario. The role of 
physical design and the impact of surrounding land use 
will be examined to determine the effect they have on the 
residents' satisfaction and perception of crowding. 
Physical design is varied by looking at two distinct 
structures of high density housing. One is the high rise 
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apartment building and the other is the townhouse. The 
role that surrounding land use plays on the residents' 
satisfaction is altered by looking at the two types of 
high density housing in two different land use tracts or 
sample areas each of one square mile. Sample area one is 
a homogeneous land use tract where more than 75 percent 
of the land is residential and the second sample area is 
a mixed land use tract where 57 percent of the land is 
residential. In effect, then, the study examines the 
responses and images of residents from four types of environ-
ments: high density high-rise in a mixed land use tract 
and also homogeneous tract, and townhouses in mixed and 
homogeneous tracts. The following schematic simplifies 
the main structural feature of the research. 
Figure 3.1 Research Structure: Four Types of Environment 
Housing Type Land Use 
Homogeneous Mixed 
Low Rise 
High Rise 
1 3 
2 4 
At this time the initial hypothesis is that the 
residents will feel most crowded and express greatest dis-
atisfaction with their environment in situation 4, while 
those in situation 1 feeling most appreciative about their 
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environment. The reason for this hypothesis is that 
those living in a townhouse in an area relatively 
characteristic of homogeneous land use would probably feel 
less crowded because most of the surrounding land use would 
also be residential. Since the surrounding land use is 
residential the neighbourhood may appear more structured 
and organized. There would also be fewer negative 
externalities. By negative externalities one means greater 
concentrations of industrial and commercial land uses. Those 
that are partially responsible for generating a flow of 
more people and traffic into or through an area. Positive 
externalities would be represented by parks and open space, 
agricultural land and institutional uses such as schools. 
It is hypothesized that the displeasing environment 
in which to live would be in an apartment in a mixed land 
use tract (alternative 4, above) as not only would residents 
be crowded but also exposed to greater through traffic 
in the neighbourhood and a greater percentage of negative 
externalities. The second and third blocks should fall some-
where between the first and fourth quadrants in terms of 
resident satisfaction indices. 
A second hypothesis, based on a finding by Wallace 
(1956) points out that neighbouring in apartments is 
almost non-existent because the residents lack privacy. 
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If this is the case, one may hypothesize that in terms of 
attitudes to neighbours those living in apartments in mixed 
and homogeneous land use areas will feel less close to their 
neighbours and categorize them as more unfriendly, unreliable, 
uncooperative and different. Those living in townhouses 
should in fact, according to Wallace, be more close and 
friendly to one another regardless of the land use tract 
when compared to apartment dwellers. 
The above two hypotheses are the major ones: other 
minor hypotheses will be cited later as the research design 
is outlined more specifically. 
The data for this research was collected from a variety 
of sources. Some of the objective data and all of the sub-
jective information was obtained from the five page question-
naire given in two sample areas. Other objective data was 
derived from the City of Kitchener Official Plan, zoning 
and land use maps, as well as from staff leports concerning 
density regulations and population projections. 
Sample Areas: 
The two sample tracts were selected by imposing a 
square mile grid over the City of Kitchener land use and 
zoning map. Both areas had to contain an equal percentage of 
high density buildings but differ in the nature of the sur-
rounding land use. The two sample areas for the research 
are identified in figure 3.2 Sample area one is located in 
the northwestern section of Kitchener and is so largely 
residential, (refer to figure 3.3) that it may be referred 
to as a homogeneous land use tract. 
Figure 3-2 
LOCATION OF SAMPLE AREAS 
CITY OF KITCHENER 
SCALE 1 = 6666 
SAMPLE AREAS 
\ 
\ 
\ 
\ 
VICTORIARll i 
SEPTEMBER 1979 
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This area is recognized by the Kitchener Planning 
Department as "Planning or Community Area Fourteen" or the 
Victoria Hills-Belmont Neighbourhood. The main streets 
within the sample area consist of sections of Highland, 
Westmount and Victoria. Table 3.1 indicates the following 
land use percentages; agriculture 3.81, commercial 4.21, 
public open space 10.80, industrial 4.89 and residential 76.29. 
Under present zoning stipulations the City of Kitchener has 
specially designated "Density Control" areas that permit 
exceptionally higher densities than other areas of the city. 
Sample tract one has 6.9 percent of the square mile area subject 
to this type of control. Under present zoning stipulations DC-3 
permits up to 100 persons per acre, DC-4 permits 150 and DC-5 
allows 200 persons per acre. The Victoria Hills-Belmont 
area has 1.18 percent of the land as DC-3, 3.45 percent as 
DC-4, and 2.3 percent as DC-5. 
The Planning Department's "Perspective on Population 
Growth" (1978), comments about the area accordingly, "population 
growth in this area will result primarily from apartment 
development in the high density areas designated in the City's 
Official Plan. The City's Official Plan describes "High 
Density Residential" as follows: 
SAMPLE AREA ONE 
VICTORIA HILLS - BELMONT 
SCALE I 9 0 0 0 
S3 COMMERCIAL 
DENSITY CONTROL AREAS 
^ INDUSTRIAL 
E 3 PUBLIC OPEN SPACE 
CD RESIDENTIAL 
EZJ AGRICULTURAL 
SEPTEMBER 1979 
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High Density Residential is a land use category 
in which multiple family residential dwellings com-
prise the predominant use. The density of develop-
ment on an individual site may exceed 100 units per 
hectare (40 units per acre) . 
Complementary uses in a High Density Residential 
area are those that are compatible with the area. 
Uses are limited to those which serve the needs of 
the residential area and include local parks and 
recreation facilities, schools commercial uses of a 
local convenience nature and uses pertaining to 
municipal services and utilities... 
On the basis of the above,, the 
Victoria Hills-Belmont area was selected as sample . tract 
number one. The area has the required high density stipulation 
from the zoning maps as well as a number of high rise and 
townhouse developments. 
The location and characteristics of sample tract two can 
also be identified. Figure 3.4' designates the location of 
the square mile tract in the south-central area of the City 
and Table 3.2 denotes the internal characteristics. The 
land use percentages of sample area two are taken from table 
3.2 as follows; commercial 12.51, public open space 4.53, 
industrial 23.59, freeway 2.16 and residential 57.21. Sample 
tract two has substantially less residential land than tract 
one, yet does have the same amount of land subject, to specific 
density controls, 6.93 percent. Of this 6.93 percent, 2.06 
is under DC-4, and 4.87 percent is categorized as DC-5. This 
means that except for the obvious differences in land use 
For the remainder of the text, the word "City" refers 
to the City of Kitchener, Ontario. 
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composition there is almost an equal amount of land subject 
to density control. 
TABLE 3.1 
Sample One: Victoria Hills-Belmont Area 
Land Use Characteristics 
Percent of Square Mile 
Agriculture 
Commercial 
Public Open Space 
Industrial 
Residential 
TOTAL 
Residential Land 
Subject to Density 
Control 
DC-3 
DC-4 
DC-5 
TOTAL 
TABLE 3.2 
Sample Two: Vanier-Wil: 
3.81 
4.21 
10.80 
4.89 
76.29 
100.0 
1.18% 
3.45% 
2.3% 
6.93 
son Area 
Land Use Characteristics 
Commercial 
Public Open Space 
Industrial 
Freeway 
Residential 
TOTAL 
Residential land 
Subject to Density 
Control DC-
DC-
-4 
-5 
12.51 
4.53 
23.59 
2.16 
57.21 
100.0 
2.06% 
4.87% 
TOTAL 6.93% 
SAMPLE AREA TWO 
;
 VANIER - WILSON 
SCALE 1-9000 
! ^ 3 COMMERCIAL 
i 
H DENSITY CONTROL AREAS 
^ INDUSTRIAL 
ES PUBLIC OPEN SPACE 
; CD RESIDENTIAL 
M FREEWAY 
SEPTEMBER 1979 
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Figure 3.4 indicates that the main streets in sample 
area two are Kingsway, Wilson, Traynor, Greenfield, and 
Connaught. The Planning Department (1978) designates the 
land in sample area two as part of the "Vanier-Wilson 
Community Area" and indicates that; "population growth will 
primarily result from multiple dwelling development in the 
Official Plan designated high density area adjacent to 
Kingways Drive." It is therefore evident, that, sample 
tract two is also a high density area of the city with 
proposed future multiple dwelling developments. The basic 
difference between the two areas then is the composition 
of the existing land use. This means that by questioning 
the residents of townhouses and apartments in each of the 
sample areas one should be able to determine if the respondent 
differences are a function of physical-design, surrounding 
land use, or a combination of the two. 
The Questionnaire; 
Now that the sample areas have been identified, one 
may proceed with the examination of how the data was 
collected. The questionnaire (see Appendix One) is 
designed to collect a combination of socio-demographic data 
and subjective information, all useful for investigating 
the feelings of the residents of townhouses and apartments 
in the two sample areas in regards to their general satis-
faction with the interior dwelling, neighbours, external 
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environment, neighbourhood and location in relation to 
other parts of the city. 
The questionnaire was designed while being aware of 
the shortcomings of previous research on high density 
environments and crowding, as cited in the previous chapter. 
This means adequate control variables are employed to pre-
vent unnecessary confounding of variables. The recipients 
of the questionnaire should be from a relatively homogeneous 
group, that is, they must all be of the same age grouping 
and the same sex. The recipients of the questionnaire 
were all females who fell into the 21 to 4 0 years age 
group. Females were chosen as it is believed that they are 
the ones that on the average spend the greatest amount of 
time in the home. The 21-4 0 year age group was chosen to 
eliminate potential differences caused by different stages 
of the family life cycle. Other control variables were; 
type of tenure, income, education, years residence in the 
neighbourhood, ethnicity, number of children and bedrooms 
per unit. The actual external density was also controlled 
for as both sample tracts average approximately 8,320 per-
sons per square mile. 
The independent variables are the nature of the land 
_ 
The figure 8,320 persons per square mile was estimated 
from the City Planning Department Staff Report on Population 
Growth by calculating the average persons per acre for 
the specific planning area and then converting it into a 
square mile measure. 
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use — homogeneous and mixed — and the two types of 
buildings, high density high rise apartments and high 
density low rise townhouses. The dependent variables are 
identified as the derived resident satisfaction as a 
function of the perception of various attributes of the 
environment. These attitudes consist of a list of the 
displeasing concepts of the environment accompanied by 
the feelings and attitudes towards the total environment, 
internal, external and social. 
The questionnaire consists of two parts. The 
first three pages, questions one to twenty-three, deal 
almost entirely with close ended questions. The last two 
pages consist of a semantic differential scale that is 
comprised of five concepts and thirty scales. 
Question one determines the type of tenure of the 
respondent. Questions two, three and four are concerned 
with how long the residents have lived at their present 
address, how long they plan to stay and if they plan to move 
in less than two years an explanation of why. The length 
of time the respondent has spent at her present address 
dictates the resident's overall experience of living within 
the neighbourhood and should be related to how well the 
resident knows the neighbourhood. How long the resident plans 
to reside at the present address gives some indication of 
their satisfaction with the dwelling or neighbourhood. 
Answers to questions three and four may vary with location 
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and the type of dwelling unit. Question five examines the 
nature of accommodation of the respondent's previous dwelling. 
This fact gives the researcher some insight into the res-
pondent's past experience, a factor often neglected in pre-
vious research. For example, if a person has moved from 
a single family house to a townhouse she may feel more 
crowded or displeased with her environment than an in-
dividual who has moved from an apartment. 
The sixth question concerning the preferred first and 
second choice of housing type is included to determine 
whether the single family home is felt to be the ideal form 
of housing. The results of this question may be used as 
a guide in determining what the future housing mix of 
certain areas should be. The seventh question is included 
to determine whether an initial assumption is supported, 
that women for the most part spend the greatest amount of 
time in the home. 
Information regarding the number of bedrooms in each 
unit was collected to permit clarification of data by the 
number of bedrooms and number of persons. It is assumed that 
the number of bedrooms should be directly related to the popu-
lation within the unit. This question, along with question 
fourteen allows one to control for variations in internal 
density. Question fourteen was also designed to determine the 
average population per unit so as to indicate possible age 
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structure differences between townhouse and apartment families. 
The ninth question is concerned directly with the satis-
faction towards the amount of space in the home. This question 
may determine if the resident is generally displeased with 
the interior dwelling and if so, if it iaa function of the number 
of residents or physical design. Question ten and eleven are 
related to the resident satisfaction of their immediate 
environment. The displeasing aspects of the- immediate environ-
ment are identified in order of importance. This question 
gives the researcher an indication of the origin of the problem. 
For example, if the most common problem is lack of outside pri-
vate backyard and there is no space left to alleviate this 
problem then it arose out of the initial design stages. Or if 
the problem is listed as " being too many families,then 
policy could be implemented to regulate the number of children 
permitted in the development. 
The twelfth question is primarily concerned with the 
residents' awareness of their surrounding environment. How 
many people within the same sample area are aware of the 
closest public open space and,if they are cognizant of the 
space, do they feel less crowded than those residents that 
are unaware of it? Or, in contrast, does the resident?.s 
awareness of the aesthetic features of her neighbourhood vary 
with the type of dwelling she occupies? 
The thirteenth question looks at the resident's family 
leisure time activities to determine if variations occur as 
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a function of dwelling unit type, location, or perception of 
the environment. The leisure time activities can be grouped 
into active and passive activities to denote spatial behaviours 
as a function of the environment. For example, does the 
external environment of a residential area influence a 
family's leisure time activities. Questions fifteen and 
sixteen are concerned with occupation and income. The income 
category is one of the previously mentioned control variables 
and is probably related to questions seventeen and eighteen. 
Question seventeen denotes the number of persons in the unit 
that own a car and question eighteen designates the educational 
grouping of the respondent. It is quite possible that the 
individual's perception of crowding may -\ary with the number of 
cars owned as a car may offer a means of escape from the 
immediate environment. 
The nineteenth question determines if the respondent 
feels her home is crowded and question twenty asks if the 
neighbourhood is crowded. These two questions are central 
to the entire purpose of the study; is it the home environment 
that affects the perception of high density areas, or is it 
the neighbourhood environment, a combination of the two, or 
an entirely neglected aspect as yet unidentifiable. 
The last three questions are related to the general 
feelings of the neighbourhood and neighbours. Question twenty-
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one asks if the respondent feels that her home is part 
of a local neighbourhood. The response to this question 
gives an indication of the respondent's "neighbourhood 
identity" or "community feeling." This idea tests 
whether people occupying common community space tend to 
identify themselves with that space. Do the residents of 
townhouses feel as much a part of the local neighbourhood 
as apartment dwellers do? What is the impact of surrounding 
land use on these impressions? Should the residents not 
feel part of a local neighbourhood it might be possible 
that the environment is too crowded and the local area has 
exceeded a maximum permissible neighbourhood density so 
that the potential livability is being impaired. Question 
twenty-two is in part similar to question twelve and deals 
with the resident's familiarity with the neighbourhood. It 
is believed that the degree of familiarity should increase 
with the length of time spent living in the neighbourhood. 
If this is not true, it may be quite possible that those 
residents who perceive the environment as crowded may be 
in fact taking in less environmental stimuli than residents 
from uncrowded areas. The last question looks at the 
residents' feelings towards their neighbours. Once again, 
if they are dissatisfied with the environment or feel 
crowded they might feel less close to their neighbours. 
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The last two pages of the questionnaire are concerned 
with the semantic differential scale. 
The Semantic Differential Scale: 
The semantic differential is a technique used for 
measuring images. It is a survey technique that has been 
widely used and over the past dozen years has infiltrated 
a number of geographical studies. The technique is described 
in studies by (Downs 1967, 1970; Golant and Burton 1970, 
Lowenthal 1972, Johnston 1973, and Norcliffe 1974). The 
most detailed descriptions of the semantic differential are 
discussed in Osgoode et al. (1957), (1969). 
Essentially, the semantic differential is used to 
measure an individual's meaning or judgements of a specific 
concept. The technique is a way of developing means to show 
how people perceive their.everyday environmental milieu. It 
is a way to indicate what connections people tend to create 
among various environmental attributes. The scale can also 
be used to ascertain the preferred environments. 
The method involves selecting a pair of bipolar adjectives 
or opposite descriptive phrases (as listed in table 3.3) 
and relating them to some specific concept. For example, 
the bipolar adjectives could be "friendly - unfriendly," 
and the concept could be "Neighbours." The respondents are 
asked to rate each bipolar adjective on a seven-point scale. 
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Thus, in an example where one is asked to rate his or her 
neighbours in terms of friendliness, people may respond by 
placing a check mark as follows 
Friendly _X Unfriendly 
indicating that they believe their neighbours to be extremely 
friendly. Each concept, such as the Interior Dwelling, Neigh-
bours, External Environment, Location in Relation to the 
other Parts of the City, and Neighbourhood District is judged 
against a series of scales. Each judgement represents a 
selection among a set of given alternatives and serves to 
localize the concept at a point in semantic space (Osgoode 
et al., 1969). When evaluating a concept the position of 
the check mark varies in two ways. One is that it varies in 
intensity; the other is that it varies in direction. This 
means that on the seven point scale the middle space repre-
sents the origin and the respondent distance from that origin 
will correspond to the intensity of the reaction. The direction 
of the chosen point in semantic space will correspond to the 
reaction elicited by the concept. 
For the purposes of this study one can see that five con-
cepts have been seLected to combine to form what the author be-
lieves to be the sum total of our immediate environment. These 
five concepts are; the interior dwelling, neighbours, external 
environment, location in relation to other parts of the city 
and neighbourhood district. The five concepts 
are described by an average 
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of six scales each. Lowenthal (1972) points out that; 
"for all people everywhere, the environment has a definite 
structure. It is made up of discrete clusters of attributes. 
These attributes can be identified and clearly correspond 
to such general concepts as activity, judgement, feeling, 
space broad categories often used by psychologists to des-
cribe human behaviour and response." 
The major purpose of the semantic differential then, 
in this study is to help identify the structure of our 
everyday urban environment and define the ways in which 
people evaluate it. It is the associations that one determines 
in semantic space that are potentially analagous to those 
developed from environmental responses. This study is 
partly concerned with how residents evaluate and assess a 
segment of the spatial environment in which they live and 
with which they frequently interact. It is the image that 
acts as one of the major determinants of spatial behaviour 
and since the author has argued previously in chapter two 
that it is the subjective environment that is important in 
the crowding literature then possibly people that feel 
crowded will act crowded; that is, exhibit some of the 
potential behavioural manifestations as a result of living 
in a crowded urban environment. There are few behavioural 
scientists that would not agree that how a person behaves 
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in a specific situation depands upon how the individual 
interprets the situation. 
There were actually three methods used to convert the 
five identified concepts of our total environment into bi-
polar adjective scales for the semantic differential form. 
First of all, the adjectives and adjective phrases were 
constructed to coincide with the first three pages of the 
questionnaire. Second, the scales were derived from the 
findings of some of the existing research. Third, further 
words (usually near synonyms) were added by using a dictionary 
and a thesaurus. 
The first method was used to check for consistency in 
the questionnaire. For example, if an individual asked 
in question 9 to evaluate the space available in the home 
responded "about right" then the semantic differential 
should reveal an analagous response in terms of "small-large," 
when evaluating the "Interior Dwelling." Similarly the 
semantic differential was geared to check for consistency of 
response, as some of the scales were very close in meaning. 
When evaluating the "Interior Dwelling" "small" is in part 
designed to be analagous to "constricted." 
As an example of how the above scale could be related to 
existing research, Stokols (1973) had postulated that crowding 
is associated with decreasing room size. Another example is 
cited in the finding by Baum and Davis (1976) that dark rooms 
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appear more crowded than light rooms. This finding is related 
to the "dull-bright" scale assuming that, if one 
feels the home is crowded then it is quite possible that the 
interior dwelling appears dull as opposed to bright. 
Similarly, the scale of "social-unsociable" under the concept 
of "Neighbours" is linked to the finding by Giel and Ormel 
(1977)^  also Baum and Valins (1973), that in crowded situations 
people undertake less social participation. The scale of 
"intimate-remote" is tied to the Zuckerman et al., (1977) 
study that those with more space have much closer relation-
ships. The scale, "different-similar" is derived from the 
Fisher (1974) finding that the perception of crowding 
decreases when one shares common attitudes or feelings with 
people in the same setting. The entire semantic scale can 
test Freedman*s (1973) density-intensity theory that is 
developed on the premise that crowding has no effects on be-
haviour, but magnifies the prevailing effects in a given 
situation. Ideally those in crowded environments would ex-
press their situation with greater intensity than those in 
the uncrowded environment. 
The thirty scales were ordered so that the left hand 
side of the page had the positive and negative responses 
alternated. This was to make sure that respondents were not 
conditioned into one way of thinking. The semantic differential 
technique is not without its attendant limitations. Perhaps 
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most important is the fact that the main dimensions in 
individual studies are identified by the chosen bipolar 
adjectives used in the questionnaires and therefore upon 
the cognitive images of the researcher. In this case 
the adjectives were chosen by the researcher but with 
very careful speculation in regards to their pertinence. 
Table 3.3 indicates the bipolar adjectives used in the 
questionnaire. 
In general these scales were chosen based upon 
general hypothesis that are subject to empirical 
evaluation. For example, "close to parks - far away 
from parks" was chosen under the assumption that those 
residents that are unfamiliar with their environment may 
not be aware of the actual accessibility to a park. 
Method of Analysis 
The five page questionnaire was delivered to a 
sample of 60 residents in each of the four separate en-
vironmental situations. This means that a total of 24 0 
questionnaires was ; given directly to residents of either 
townhouses or apartments along with an introduction of what 
the research was concerned with and instructions that the 
survey would be collected later on in the same day. If the 
respondent was not home a return visit took place the 
following day. The maximum number of return visits was 
limited to five to minimize time and economic costs. 
TABLE 3.3 
BIPOLAR ADJECTIVES USED IN THE QUESTIONNAIRE 
Concept Scale 
Interior 
Dwelling 
Neighbours 
External 
Environmen 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
*1*. 
15. 
16. 
17. 
18. 
19. 
20. 
Location 21. 
in Relation,, 
to Other ^* 
Parts of 23. 
the City ^ 
Neighbour-
hood " 
District 
25. 
26. 
27. 
28. 
29. 
30. 
Adjectives 
comfortable - uncomfortable 
small - large 
satisfying - unsatisfying 
constricted - spacious 
well layed out - poorly layed out 
dull - bright 
reliable - unreliable 
intimate - remote 
unsociable - sociable 
cooperative - uncooperative 
different - similar 
friendly - unfriendly 
simple - complex 
crowded - uncrowded 
quiet - noisy• 
attractive - unattractive 
bounded - open 
poorly planned - well planned 
well kept - neglected 
organized - disorganized 
close to good shopping - far from good shopping 
far away form parks - close to parks 
congested roads - uncongested roads 
accessible to most activities - inaccessible 
to most activities 
intensely developed - sparsely developed 
pleasant - unpleasant 
poor services - good services 
interesting - boring 
dirty - clean 
strong neighbourhood feeling - weak neighbour-
hood feeling 
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The respondents surveyed lived in buildings that were 
situated within the four largest "Density Control" land use 
zones in both sample tracts. The addresses of the individual 
buildings are not listed to maintain confidentiality. In 
apartment buildings an attempt was made to stratify the sample 
by obtaining an equal number of respondents from each floor 
of the building. Stratification of townhouse tenants was 
attempted by knocking on every second door of the develop-
ment and if the resident was not home the next unit on the 
right was selected. 
After the questionnaires were collected the results 
of the first three pages were analyzed using SPSS7, a 
computer programming statistical package for the social 
sciences. The data from the first 23 questions was tabulated 
and subjected to frequency analysis and statistical procedures 
as outlined in SPSS7. 
The information that was yielded by the semantic 
differential technique permitted two entirely independent 
statistical procedures. The first analysis involved comparing 
the respondent evaluations from each of the environmental areas. 
The test used for this purpose was the 'difference of means 
test, using^the Student's t statistic. In all, four sets of 
.difference-of-means tests were conducted:. 
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1. Images of respondents in apartments were compared in 
mixed and homogeneous land use tracts. 
2. Images of respondents in townhouses were compared in 
mixed and homogeneous land use tracts. 
3. Images of respondents in apartments and townhouses were 
compared in the homogeneous tract. 
4. Images of respondents in apartments and townhouses were 
compared in the mixed tract. 
These four pairs of responses are examined in chapter four. 
The second statistical procedure carried out on the 
results of the semantic differential scale is factor 
analytic work. The information from the semantic differential 
yielded a raw score, n x m data matrix, for each environ-
ment whereby n represented the number of respondents and 
m was the number of scales. The values of the matrix 
correspond directly to each respondent's evaluation of the 
specific adjective on the seven point scale. The four data 
matrices from each environmental milieu were subjected to 
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a factor analysis to determine the major dimensions 
along which the meaningful reactions or judgements tended 
to vary. An important limitation that may be worth noting 
at this time is that the main dimensions that are identified 
depend upon the bipolar adjectives used in the questionnaire 
_ 
The factor analysis was computed using BMDP4M a 
computer program from the University of California, Los 
Angeles. The program gives a varimax rotated principal 
factor solution. 
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and the cognitive images of the researcher. It must also 
be remembered that the factor loadings are being used 
largely for comparative purposes between the collective 
images of independent groups of residents based upon a 
common set of bipolar adjectives. For each set of responses 
a number of factors were identified from the rotated 
factor loadings and ranked according to the proportion of 
the variance for which they accounted. 
After the major factor structures were identified 
for each of the four environmental situations, they were 
4 
compared using a computer program called Relate. The Pro-
gram Relate determines the degree of similarity between each 
of the factors in the four groups. 
4 
Program Relate was computed using the .rotated 
loadings from the ' factor analysis. The program 
was adapted from Veldman (19 6"^  by Boots (197 9 at 
Wilfrid Laurier University. 
CHAPTER FOUR 
ANALYSIS OF DATA 
The results of the questionnaire are analyzed by 
explaining the results of each question for every environmental 
context. For example, the second question investigates the 
length of tenure at the respondent's present address. In'this 
case the average length of residency will be compared for 
apartments and townhouses in the mixed and homogeneous land 
use tracts. This method of interpretation allows for the 
isolation of control variables and also depicts significant 
differences from one group to another that may be involved 
when discussing findings from the difference of means test and 
factor analysis interpretation. Where practical, tables will 
be employed for the reader's ease in comparative interpretation. 
Prior to presenting the results, a brief word regarding 
the response rate is in order. In Chapter Three it was pointed 
out that a total of 240 questionnaires were given out to the 
residents in the four groups. Of the 60 that were distributed 
to each group, the response rate was quite favourable considering 
the nature of the study and the method of distribution. The 
greatest response rate occurred in the homogeneous townhouse 
group. This group completed 50 of 60 questionnaires for an 83 
percent return rate. The second greatest response rate was 
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found in the other townhouse group as well as the homo-
geneous apartment group where 42 of 60 questionnaires were 
returned for a 70 percent response rate. The poorest rate was 
found in apartments in the mixed land use tract where 41 of 
60 were returned, or 68 percent. At this point one might re-
flect back to an earlier notion in chapter three that those 
living in townhouses in the homogeneous land use tract would 
feel most favourable towards their environment and feel the least 
crowded. It appears from the response rate that the highest 
returns came from the homogeneous land use areas as well as 
the townhouses. This fact alone may be indicative of the 
environment's general milieu. Apartment dwellers were more 
negative and antagonistic towards the study^  and so were those 
in the mixed land use neighbourhoods. At this point however, 
these statements are only speculative and will no doubt be re-
interpreted after more substantial findings have been revealed. 
It is very probable that the response rate for the question-
naires would have been much higher if the researcher had the 
time to interview each resident in person. This was 
rejected when a pilot study .revealed that the likeli-
hood of women being, • home and willing to be interviewed was 
very rare. 
QUESTIONNAIRE RESULTS: PART ONE 
The first question asked for the type of tenure. This 
question presented no problem as every respondent lived in 
rental accommodation. The second question looked at the length 
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of residency at the present location. As cited in chapter 
three the purpose of this question was to see if the length 
of stay at the present address had any effect on the resi-
dent's overall perception, especially as to how well they 
knew or liked the neighbourhood and neighbours. It was 
found that of those surveyed in apartment - mixed sample of 90 per 
cent of the people had lived there 5 years or less, in the 
apartments - homogeneous 100 percent had lived there 5 years 
or less. Similarily, in townhouses - mixed, 95 percent of 
the people had lived there 5 years or less and in townhouses -
homogeneous 82 percent had lived there 5 years or less. The 
data reveals that most people surveyed had lived in the 
neighbourhood 5 years or less. The interesting feature that 
is revealed by this question is that in the category where 
people have lived at the address for 6 months or less in 
the apartments - mixed there are only 5 percent and in town-
houses - homogeneous there are only 14 percent. In the apart-
ments homogeneous group there were 33 percent and in the townhouse 
mixed group 40 percent. The potential high turnover rate 
or residential mobility feature differences may be a function 
of factors independent of neighbourhood composition and physical 
design. From this question it may be concluded that most 
respondents should have a general knowledge of their 
neighbourhood regarding the location of parks and stores. 
Any great perceptual differences should not necessarily be 
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attributed to how long the resident has lived in the 
neighbourhood as the majority have lived there the same 
length of time. This information was important to know 
because when one tests for the perception of high density 
or dissatisfaction with the environment one should be 
aware of the duration of exposure to the specific en-
vironment. 
The third question looks at how long the respondent 
plans to reside at the present location. The data for 
this question is presented in table 4.1. For the most 
part, practically all the respondents plan to move within 
5 years. More specifically 81 percent of the apartment-
mixed plan to move within 5 years, 100 percent in apart-
ments homogeneous, 8 6 percent in townhouse-mixed and 78 
percent in townhouse homogeneous. For those that would 
like to move sooner it appears that 21 percent of the 
apartments-homogeneous residents would like to move within 
6 months as would 31 percent of the townhouse-mixed 
respondents. At this point it appears that the most dis-
pleased or most transient residents may be located in the 
apartments-homogeneous tract and mixed land use townhouses. 
This finding should be viewed with suspicion, however, 
as what residents say they plan to do and what they 
actually will do can sometimes be two different things. 
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The findings of question 3 may well be explained by 
presenting the results of the fourth question. 
TABLE 4.1 HOW SOON THE RESIDENT PLANS TO MOVE 
FROM THE PRESENT LOCATION 
Apartments 
mixed 
homogeneous 
Townhouses 
mixed 
homogeneous 
Within 
5 years 
81 
100 
86 
78 
Within 
2 years 
81 
88 
64 
42 
Within 
6 months 
33 
21 
31 
10 
*Each value in the table is expressed as a percentage of 
the total group 
The fourth question asked why the respondent wanted 
to move if she had stated she would be moving within 2 
years. The primary reason that was stated for wanting 
to move within 2 years was that of wanting to buy a house. 
The other major reasons for wanting to move varied with 
the unit type and surrounding land use. 
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TABLE 4.2 REASONS FOR DESIRING A MOVE 
Apartments 
mixed 
homogeneous 
Townhouses 
mixed 
homogeneous 
Job Re-
Location 
26 
13 
17 
11 
Buy House 
42 
44 
38 
17 
Do not 
Like Area 
0 
19 
38 
72 
Other 
32 
24 
7 
*Values in table presented as a percentage, of those who 
indicated they would be moving within two years. 
For example, 72 percent of the townhouse people living in the 
homogeneous tract wanted to move because they did not 
like the area, similarly 38 percent in the mixed land use 
tract wanted to move for this reason. In apartments, however, 
in the mixed tract this reason was not even selected and 
in the homogeneous tract only 19 percent cited this answer. 
It seems apparent that the townhouse developments were the 
least favourable environments. Is it possible that those 
living in townhouses are more cognizant of the surrounding 
environment whereas those living in apartments are somewhat 
isolated and not quite as responsive? Certainly, more 
townhouse residents are dissatisfied with the area they live 
in than apartment dwellers. 
"Another major reason cited for wanting to ma/e within 
2 years was that of finding a new job. The greatest number 
giving this reason could be found in the apartments-mixed 
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sample. The final category for wanting to move was designated 
as "other." 
To explain why 88 percent of those living in the 
apartments - homogeneous tract wanted to move is that a 
great percentage felt they would be buying a house within 
2 years, not that they were dissatisfied. This phenomena 
may well be related to question fifteen regarding income. 
Do those living in this environment earn more money than 
the other groups? 
The fifth question investigated the nature of the 
previous dwelling type. In most cases the respondents of 
the questionnaire had resided in either an apartment be-
fore or a single family house. In apartments - homogeneous, 
68 percent had lived in an apartment previously, and 23 
percent had lived in a single family home. In apartments -
mixed, 53 percent had lived in an apartment before and 4 0 
percent a single family home. The same phenomena held true 
for townhouse residents. In the mixed tract 64 percent 
had lived in an apartment previously, 21 percent in a 
single family home. In the homogeneous tract, 4 0 percent 
apartment, 40 percent single family. The basic similarities 
in the characteristics of previous place of residence may 
be a reflection of the average stage in the family life 
cycle. It is quite possible that most of the families 
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surveyed are what one could call new families. Many have 
probably been married within the past 5 to 8 years. 
When the respondents were asked'for their pre-
ferred choice of housing type, the single family home was 
found to be the number one choice. This finding definitely 
supports an earlier hypothesis that was presented in the 
introduction of the thesis. The table below indicates 
the housing type preferences for each group. 
TABLE 4.3 HOUSING TYPE PREFERENCES 
Single F< 
Home 
Choice 1st 
Apartments 
mixed 71 
homogeneous 93 
Townhouses 
mixed 95 
homogeneous 8 6 
amily 
2nd 
5 
0 
0 
2 
Semi-
1st 
2 
5 
0 
0 
-Detached 
2nd 
27 
31 
24 
54 
Townhouse 
1st 2nd 
7 
0 
5 
14 
10 
17 
38 
26 
Apart 
1st 
20 
2 
0 
0 
imen 
2n 
34 
5 
5 
4 
*Each number in the table is an expressed percentage 
** T-he 2nd choice may not total 100 percent be-
cause some respondents did not designate a second choice. 
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As the table indicates, the second choice varied as a 
function of the present dwelling unit situation. For 
example, in apartments - mixed, 34 percent designated 
apartments as their second choice. In the homogeneous 
tract the semi-detached was listed. In townhouses there 
was an analagous situation, townhouse - mixed designated 
townhouses as their second choice while the homogeneous 
tract preferred the semi-detached. It seems that in the 
mixed land use situation the residents are attempting to 
justify their present housing accommodation. This type of 
reasoning appears to follow what some psychologists call 
"cognitive dissonance" whereby the resident merely per-
ceives that the single family home is the best type of 
home to live in but what they are now in is also very 
acceptable. This is exemplified by the above example as 
well as the fact that 20 percent surveyed in apartments -
mixed listed apartments as their first choice. 
The data reveals that townhouses do have a place 
as they appeal to a substantial portion of residents. 
Townhouses might appeal to that sector that are 
unable or do not wish to spend time maintaining the out-
side of their home/ A smaller percentage indicated a pre-
ference to live in any type of apartment building. This 
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may indicate that the life style and goals of those that 
cannot afford a house would not be served by apartment 
living. 
The seventh question asked who spends the greatest 
amount of time in the home. All four groups of respondents 
agreed that the wife spent the greatest amount of time 
in the home. This fact supported an earlier hypothesis 
and justified the methodology whereby women were surveyed 
as opposed to the men. Table 4.4 indicates who spends the 
greatest amount of time in the home for each group. 
TABLE 4.4 GREATEST AMOUNT OF TIME SPENT IN THE HOME 
Wife Husband Both 
Apartments 
mixed 93 0 7 
homogeneous 83 0 17 
Townhouses 
mixed 87 8 5 
homogeneous 88 10 2 
*Values are expressed as percentage of those surveyed 
An eighth question in the survey determined the 
number of bedrooms in the unit to determine if there were 
any substantial differences in the persons per bedroom 
index. The data from this question revealed that most 
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apartments visited were two bedrooms and most townhouses 
were three bedrooms. In the apartments - mixed 83 per-
cent were two bedroom and in the homogeneous tract 8 6 
percent were two bedroom. In the townhouses - mixed, 54 
percent were three bedroom with 44 percent two bedroom, 
in the townhouses - homogeneous, 78 percent had three 
bedrooms and 6 percent had two bedrooms. 
From question fourteen one can interpolate the 
average number of persons per unit for each group. The 
apartments - mixed averaged 2.6 persons per unit while the 
apartments - homogeneous was 2.9. Townhouse - mixed 
averaged 3.5 persons per unit and townhouses - homogeneous 
was 3.6. When one considers the average number of two 
bedroom apartments and three bedroom townhouse units then 
the average number of persons per room for each of the 
four groups is very close. The difference ranges from a 
low of 1.2 persons per room in the townhouse - homogeneous 
sample to a high of 1.45 in the apartments - homogeneous 
sample. 
The ninth question looks at the perceived amount of 
available space in the home. The most common answer by 
far to this question was "about right." The following 
table yields the percentage response for each group. 
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TABLE 4.5 AMOUNT OF SPACE AVAILABLE IN THE HOME 
Too Little About Right Too Much 
Apartments 
mixed 28 72 0 
homogeneous 29 71 0 
Townhouses 
mixed 5 12 83 
homogeneous 20 72 8 
The table indicates that most respondents feel the internal 
space of the home is "about right" except for those in 
the townhouses - mixed tract. This distinction may in part 
be due to the fact that a sample of the townhouses surveyed 
in the mixed tract were a little larger internally. The 
most interesting feature the table indicates is that of 
those living in apartments some feel that they have "too 
little" space. Although the internal density of all 
dwellings is approximately the same, most apartment 
dwellers believe they have "too little" space when compared 
to their townhouse neighbours. This is probably due to 
the fact that most apartment dwellers seem to place greater 
stress on evaluating their internal environment as 
opposed to the external environment. 
In terms of general resident satisfaction, the res-
pondents of all groups were asked to list in order of 
importance the displeasing aspects of their immediate 
environment. When presented with the alternatives of 
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question ten in the questionnaire each group of respondents 
identified a specific group of problems. The four 
most displeasing aspects from each of the groups 
is listed in the -table below. 
TABLE 4.6 DISPLEASING ASPECTS OF THE IMMEDIATE ENVIRONMENT 
Problem Percent 
Apartments 
mixed 1 Lack of outside private backyard 56 
2 Lack of play area for children 4 9 
3 Lack of parking spaces 39 
4 Exterior design of the building 27 
homogeneous 1 Lack of outside private backyard 79 
2 Siting of buildings and landscaping 45 
3 Lack of parking spaces 45 
4 Lack of play area for children 43 
5 Exterior design of the building 43 
Townhouses 
mixed 1 Lack of outside private backyard 81 
2 Lack of play area for children 64 
3 Lack of parking spaces 4 0 
4 Interior layout of the unit 2 9 
homogeneous 1 Lack of parking spaces 60 
2 Lack of outside private backyard 56 
3 Too many families 44 
4 Lack of play area for children 38 
From the data presented in table 4.6 the most displeasing 
aspects of high density housing may be identified. Most 
all of the respondents agree that the number one problem is 
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the lack of an outside private backyard. Perhaps the 
second most displeasing feature of high density housing 
is the lack of play space for children. The third 
problem and no doubt oblivious to the single family home 
dwellers, is the lack of parking spaces. All of the 
factors identified come together and promote feelings of 
dissatisfaction with the immediate environment. Other 
problems that the residents identified may be categorized 
as situation specific features. For example, those sur-
veyed in apartments - mixed were displeased with the ex-
terior design of the building. This problem included such 
aggravations as parking lots being too far from the main 
entrance, apartment windows facing neighbours' windows 
and poor positioning of main entrance ways, ingress and 
egress. Interestingly enough it was only the apartment 
dwellers that identified the exterior design of the building 
as a problem. 
Another example of a situation specific problem 
can be found in the townhouse - mixed developments. Some 
residents identified the interior layout of the unit as 
a problem. Those in the townhouse - homogeneous develop-
ments felt that there were too many families. 
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When residents were questioned as to how any of 
the above problems could be solved most felt that it was 
too late as the development has already been built. The 
solution to providing a play area for chidlren was 
usually coupled with the explanation that there is "no 
space left." The most common problem that was cited under 
the head of "other" in question eight and applies largely 
to townhouses is that there is a "lack of fencing." Most 
people felt that the notion of a private backyard could be 
constructed in townhouse developments on the small areas 
surrounding green space with provisional fencing. In 
turn, the fencing would instill a sense of privacy and 
eliminate the feeling of "too many families" or "crowding." 
The fencing would also help give the children a sense of 
their own, a concept the researcher believes to make for 
a healthier and happier environment. 
Residents were questioned as to their general 
awareness and understanding of the neighbourhood in 
question twelve. When asked where the closest public open 
space was the residents answers varied by as much as one-
quarter of a mile to greater than one and a half miles 
away. It is important to remember at this point however, 
that all developments sampled were within three quarters 
of a mile of a park. To verify this point one need only 
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refer to the land use maps on pages 54 and 57. 
Table 4.7 indicates the general awareness as to 
the distance away from the closest public open space. 
TABLE 4.7 DISTANCE FROM PUBLIC OPEN SPACE 
h mile h mile 1 mile Greater than 1 mile 
Apartments 
mixed 
homogeneous 
Townhouses 
mixed 
homogeneous 
47 
12 
19 
48 
24 
24 
26 
26 
2 
26 
31 
8 
or don' 
27 
38 
24 
18 
*Values are expressed as percentage of total group 
In terms of the residents' general awareness of the 
closest public open space one finds a marJced degree 
of variation. There are some basic conclusions that one 
may derive from the data. For those respondents that did 
not know the location of the closest public open space 
or thought it to be more than a mile away, the greatest 
number was found to be in apartments. Aside from the 
difference that may have resulted from the physical 
structure of the unit, there were also variations that 
could be related to a combination of factors. For some 
reason all the respondents in the mixed land use tract 
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did not perceive the same distance to the closest public 
open space. Forty-seven percent of the apartment 
dwellers through it to be within a quarter of a mile whereas 
only 19 percent of the townhouse residents identified this 
distance. Similarly in the homogeneous tract, 48 percent 
of the townhouse dwellers identified public open space 
within one quarter of a mile whereas only 12 percent of 
the apartment dwellers realized this distance. 
The perceptual differences that occur, of people who 
liv.e within the same area may be attributed to a number 
of factors. For example, it is very possible that what 
is regarded as public open space by an apartment dweller 
may not necessarily be public open space when evaluated 
by a townhouse dweller. Therefore the perceptual evaluation 
may differ as a function of physical design. The number 
of apartment dwellers in the mixed land use tract probably 
regarded the Fairview Mall as public open space whereas 
the townhouse dwellers did not. This perceptual difference 
may have resulted from the actual siting of the buildings 
or view from the windows. 
In the homogeneous sample area the opposite phenomena 
occurred, the townhouse dwellers were often able to 
identify the closest public open space. In this sample, 
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Westmount Park may have been virtually ignored by the 
apartment dwellers as 38 percent did not know the location 
of the nearest public open space or thought it to be greater 
than a mile away. In general, apartment dwellers were 
less aware of the closest public open space. To explain 
this phenomena, one may look to Mackintosh's et al. (1975) 
finding that those in a crowded situation are less aware 
of their surroundings. In the homogeneous sample, the 
apartment dwellers may be cognitively more crowded than 
the townhouse dwellers. In the mixed land use tract the 
exact opposite may have occurred. This is only true of 
course if crowding is recognized as a perceived concept 
where the resident makes a cognitive subjective evaluation 
based upon the present environmental context. 
The twelfth question in the survey investigated the 
majority of time the respondent and family spent on spare 
time activities. Interestingly enough there was very 
little variation between groups when it came to isolating 
leisure time activities. The number one activity of 
all groups fell into the category the researcher identi-
fied as "sports." This included such activities as 
active and passive recreation, swimming, camping, golf or 
badminton, skiing, and toboganning. The second most 
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common category could be classed as "television," 
almost every respondent surveyed listed television 
watching as a favourite spare time activity. Expe'ctedly, 
television would have been the number one grouping had 
"sports" not been so broad a category. Other major cate-
gories included visiting (family and friends), also 
reading, movies, shopping and playing with the children. 
The lack of substantial variation is not surprising as 
the study is dealing primarily with people of the same 
socio-economic status. 
Question 14 investigates the age groupings that 
exist in each of the four environmental situations. This 
question was designed, as noted in chapter three, to monitor 
the stage in the family life cycle, as well as to help 
determine the actual percentage of respondents with 
children. This question also enabled the calculation of 
the average number of persons per unit. For the apart-
ments - mixed, 71 percent of the people surveyed fell 
into the 21-4 0 years age group and 83 percent had children. 
In the apartments - homogeneous, 66 percent of the people 
fell into the 21-4 0 years age group and 8 6 percent had 
children. In Townhouses - mixed 7 9 percent fell into 
the 21-4 0 age group and 78 percent had children. In the 
townhouses - homogeneous 7 0 percent were in the 21-4 0 
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age group with 88 percent having children. One may 
generalize from the data above and state that the 
majority of the respondents are at a similar stage in the 
family life cycle. 
The fifteenth question inventoried the economic 
status of the respondent by determining the average household in 
come. Once again, since the researcher is dealing with 
averages one may collapse the income groupings to deter-
mine the percentage of respondents in each group earning 
10-20,000 dollars, also the percentage above and below 
this category. In the apartments - mixed, sample 58 
percent of the people were in the 10-2 0,000 dollar income 
range with 6 percent below and 36 percent above this cate-
gory. The apartments - homogeneous sample 7 5 percent are 
in the 10-20,000 dollar range with 7 percent below and 
18 percent above. In the townhouse - mixed sample 77 
percent are in the 10-20,000 range with 8 percent below 
and 15 percent above. The final grouping had only 51 
percent in the 10-20,000 dollar range with 27 percent 
below and 22 percent above. The variations in the income 
groupings for each situation can be attributed to a 
number of reasons. 
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TABLE 4.8 INCOMES OF RESPONDENTS FOR ALL GROUPS 
Apartments 
mixed 
homogeneous 
Townhouses 
mixed 
homogeneous 
Below 
6 
7 
8 
27 
10-20,000 
Dollars/year 
58 
76 
77 
51 
Abov 
36 
18 
15 
22 
*Values are depicted as percentages of group total 
For the most part, income groupings reflect 
the actual rent charged in the buildings. For example, 
slightly higher income groups are found in the apartments -
mixed sample due to the building type and location. The 
building possibly caters to some higher income residents 
as well as women with part-time sales job as a result of 
the direct accessibility to the Fairview Mall. The 
variation in the townhouse - homogeneous grouping is 
caused by what the researcher suspects to be government 
subsidised units that have been integrated in with the 
other developments. For example, some of the people living 
in the developments that were situated in the homogeneous 
sample may have been receiving some form of rent supplement. 
In general, most residents do fall into the 10-20,000 
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dollar income category and although rather a large 
range it takes into account any part-time work by the 
wife. 
The next question is also concerned with the economic 
status of the residents. Residents were queried as to the 
occupation of the working adults in the home. The res-
ponses from this question were further broken down into 
white collar, blue collar and other categories. White 
collar was comprised of office workers or managers, blue 
collar largely labourers or factory workers and "other" 
included salesmen, or technicians. Table 4.9 indicates 
the occupational structure of each group of residents. 
TABLE 4.9 OCCUPATIONAL GROUPINGS 
White Collar Blue Collar Other No Response 
Apartments 
Mixed 39 37 12 12 
homogeneous 19 36 24 21 
Townhouses 
mixed 5 57 24 14 
homogeneous 2 48 40 10 
*values are designated percentages of group total. 
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As Table 4.9 indicates, the greatest percentage 
of those employed fall into the grouping of blue collar 
worker. This includes those that work in the large 
factories or processing plants. It seems that these 
people have to wait a little longer to buy their own 
single family home than those in some professional careers 
and therefore spend a few more years in high density 
housing. The greatest variation of response in this 
question appears to be a function of the nature of the 
dwelling unit. There seems to be a greater percentage of 
blue collar workers in townhouses as opposed to apartments 
irrespective of land use type. This statement is supported by the 
nature of the occupation listed and the income level of each 
respondent. 
Question 12 asks how many people in the home own a 
car. Almost every respondent interviewed owned a 
car. In the case of the apartments - mixed sample only 
2.6 percent of the sample did not own a car. In the 
apartments - homogeneous sample 8 percent did not have a 
car at the time of the interview. In the townhouse - mixed 
sample 93 percent had one or more cars and in the townhouse 
homogeneous environment 84 percent had a car. The great 
number of car owners in the study may be the reason that 
so many were dissatisfied with the number of parking spaces. 
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Question 18 inventories the differences in the amount 
of education the respondents have received. As mentioned 
in chapter three, the educational grouping was designated 
as a control variable. From the data it appears that the 
education level of the respondent groupings varied. Those 
living in apartments were found to be slightly more educated 
than those living in townhouses. By collapsing the education 
level categories one was able to determine that of those 
living in apartments-mixed 7 0 percent had a high school 
graduation diploma or better. Those living in apartments -
homogeneous were found to have 87 percent of the respondents 
with a high school diploma or better. In the townhouse -
mixed situation, only 43 percent of those surveyed had a 
high school diploma or better and of those in the townhouse -
homogeneous sample, there were 40 percent. The differences 
in education level may be in part a function of the nature 
of the buildings that were surveyed. Some of the high rise 
apartments could be termed prestige buildings and although 
in the same area as the townhouses they might have appealed 
to a specific life style. 
Before proceeding to questions 19 and 20 a brief 
point on two of the control variables is required. The 
reader will note that for the questions on income and 
education certain groups are collapsed to simplify the inter-
pretation of the tables. Both the education and income 
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levels of the apartments dwellers is slightly higher than 
the townhouse dwellers. This phenomena may help explain 
why more townhouse dwellers were dissatisfied with their 
homes than apartment dwellers. It is possible that a greater 
number of apartment dwellers may be in their present situation 
by choice as they can afford to move elsewhere. The town-
house dwellers may be somewhat more restricted. The impact 
of the education and income variation on the combined per-
ceptions of the different groups of residents will probably 
show up in later stages of analysis if significant. 
Questions 19 and 2 0 deal with whether the respondent 
feels that the respective home or neighbourhood is crowded 
or uncrowded. In effect then, these two questions are 
essential to the core of the entire research. That is, unlike 
most studies of high density environments in the literature 
that examine the physiological and psychological effects of 
crowding, this paper studies the effects of density and 
crowding on the resident's satisfaction. By examining the 
explanations presented in chapter two, one finds that crowding 
is the subjective state of the environment and density is 
the physical measure. Some of the literature examined re-
vealed that once an individual feels crowded in a high density 
environment then there are potential behavioural manifestations 
facilitated. 
The data from table 4.10 reveals the residents' per-
ception of whether or not they felt the home was crowded. 
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TABLE 4.10 HOME: CROWDED VS UNCROWDED 
Apartments 
mixed 
homogeneous 
Townhouses 
mixed 
homogeneous 
Crowded 
8 
21 
19 
18 
Uncrowded 
90 
79 
76 
80 
No Re sponse 
2 
0 
5 
2 
*Values in table expressed as percentage of group 
It appears from the data that a similar number of 
respondents in each sample area felt the home was crowded 
except for the apartments - mixed sample that had only 8 
percent. This fact is interesting as if one refers back 
to table 4.5, 28 percent of the people in the apartment-
mixed sample felt there was too little space in the home 
and in the townhouse - mixed sample, 83 percent had felt 
there was too much space. This phenomena may in part be 
explained by the dichotomy between physical space and 
social space. For example, in the townhouse - mixed 
sample, there are apparently some respondents that feel 
the home has too much space and also feel crowded. In 
this case it appears that social density may be more im-
portant than spatial density. 
For an explanation of the terms social and spatial 
density refer to page 16. 
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From table 4.5 one might have suspected that 
those living in apartments would have felt their homes 
to be more crowded than the townhouse dwellers. One might 
also have thought this to be true as a result of Stokols 
(1973) findings in the literature. Stokols had maintained 
that crowding increases with decreasing room size. If 
the apartments had slightly smaller rooms than the town-
houses then the residents should have felt more crowded. 
Apparently this was not the case. This means that there 
are more factors influencing the residents perception of 
internal density than strictly physical features. Ideally, 
Baum et al. (197 5) finding may hold some truth that people 
in social groups or with common attitudes experience less 
crowding. The family provides structure to the environ-
ment in some situations through specific behaviour norms. 
In the mixed land use tract more townhouse dwellers 
were aware of the internal density factors than 
were apartment dwellers. This was probably aue to 
influence of increased extra-family social interface. 
The physical design of the townhouse permits greater 
social interaction with the neighbours as all people live 
on the same level with open outdoor common areas. This 
in turn would increase the social interaction potential 
between residents. 
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The twentieth question was concerned with the per-
ception of neighbourhood crowding. The data for this 
question revealed that in the apartments - mixed sample, 
only 5 percent felt that the neighbourhood was crowded. 
In the apartments - homogeneous sample, 41 percent thought 
the neighbourhood was crowded. In the townhouse - mixed 
sample, 67 percent felt that the neighbourhood was crowded 
and in the townhouse - homogeneous there were 58 percent. 
There is little doubt from the data that more people feel 
the neighbourhood is crowded as opposed to the home. Let 
one first attempt to explain the difference as a function 
of land use in the apartment sample. Those living in the 
homogeneous tract thought that the neighbourhood was 
more crowded than those in the mixed land use tract. It 
was earlier hypothesized in chapter three that the most 
crowded or area of greatest dissatisfaction would be the 
apartments - mixed tract. However, this is not necessarily 
true for the apartments. Since it is the homogeneous 
tract where residents felt most crowded one believes that 
the great amount of surrounding residential land appears 
to contribute to the impression of an overcrowded urban 
environment. Perhaps the fact that almost 2 0 percent 
more of the surrounding land is residential in the homo-
geneous tract than in the mixed tract contributes to this 
perceptual evaluation of the environment. 
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TABLE 4.11 NEIGHBOURHOOD: CROWDED VS UNCROWDED 
Crowded Uncrowded No Response 
Apartments 
mixed 5 90 5 
homogeneous 41 59 0 
Townhouses 
mixed 67 33 j3 
homogeneous 58 42 j3 
In the case of townhouses, more residents felt that 
the neighbourhood was crowded as opposed to uncrowded. From 
the data in table 4.11 it is apparent that a greater per-
centage of residents in the mixed tract felt that the 
neighbourhood was crowded as opposed to the homogeneous 
tract. It is believed that those living in the mixed tract 
experienced greater neighbourhood crowding as a result of 
situation specific characteristics. That is, most of the 
units surveyed in the mixed tract were spatially distributed 
in such a way that residents might have been made more cog-
nizant of the surrounding townhouse developments and apart-
ments. The sample area also has the Fairview Mall close 
by and a number of major traffic intersections that may 
have contributed to the impression of a crowded urban 
environment. 
103 
To compare the land use variable independently, it 
seems that for townhouses the mixed tract was more crowded 
and for apartments the homogeneous tract was more crowded. 
On the whole a greater percentage of townhouse dwellers 
were more apt to feel the neighbourhood was crowded than 
the apartment dwellers. This is contrary to the hypothesis 
stated previously in chapter three. 
It was initially believed that the apartment dwellers 
were less eognizant of their surrounding environment than 
townhouse dwellers. However, since there are 41 percent 
of the residents in the apartments - homogeneous tract 
and 5 percent in the mixed tract that feel the neighbourhood 
is crowded then it seems possible that the apartment 
dwellers are just as cognizant as townhouse dwellers. The 
difference may be in the fact that apartment residents use 
a different set of norms to evaluate their enviornment 
than do townhouse residents. The potential difference in 
value structure may in part explain the overall perceptual 
variation between the apartment residents and townhouse 
residents. This theory is analogous to Rapaport's theory 
that people evaluate their situation against a set of 
norms. Essentially each person gets the same message but 
each person decodes it differently. Each environmental 
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situation has a different interpretation of the environ-
ment possibly as a function of different neighbourhood 
concepts. 
As to a general consensus from the data presented 
in tables 4.10 and 4.11 one can conclude that people feel 
crowded or uncrowded due to resultant physical, social 
and personal conditions even though the areas being compared 
can have similar internal and external densities. One 
can readily adopt Rapaport's (1975) notion of perceived 
density in light of a specific situational context. The 
external density is interpreted from contextual clues 
for example, parks and green space and internal crowding 
is interpreted by the number of persons. 
Question 21 investigates the respondent's notion 
of community identity. Each resident was queried as to 
whether they thought their home was part of a local neigh-
bourhood. In the apartments-mixed sample, 54 percent of 
those surveyed did not feel their home in the Vanier-
Wilson area was part of a local neighbourhood. In the 
apartments-homogeneous tract, 7 9 percent of the people 
did not feel their home was part of a local neighbourhood. 
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In the townhouse-mixed sample, 43 percent of the 
people did not feel their home was part of a local neigh-
bourhood. In the townhouse-homogeneous sample, 48 percent 
of those surveyed felt that their home in the Victoria 
Hills-Belmont area was not part of a local neighbourhood. 
This data indicates that a greater percentage of 
apartment dwellers than townhouse dwellers feel that their 
home is not part of a local neighbourhood. This data 
appears to support the previous statement that apartment 
dwellers as opposed to townhouse dwellers, may evaluate 
their environment against a different set of norms. The 
apartment dweller seems to stress greater emphasis on 
the home as opposed to the neighbourhood. The residents 
of townhouses tend to feel more a part of a neighbourhood 
than apartment dwellers. 
For apartment dwellers the homogeneous land use tract was 
more alienating than the mixed tract. This fact may be 
related to the finding that more residents of the homo-
geneous tract thought the neighbourhood to be more crowded 
than those in the mixed tract. It is quite possible that 
the lack of being able to "identify" with the neighbourhood 
may be a result of feeling too crowded in the present en-
vironmental context. 
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When the residents in the study were asked how much 
of the immediate local area they knew well the answers 
varied primarily as a function of physical design. In 
the apartments - mixed sample, 56 percent of the residents 
indicated that they were familiar with most of the local 
area. The same percentage was evident in the homogeneous 
sample. In the townhouse homogeneous sample, 54 percent 
felt that they knew most of the local area well and 
in the mixed group 43 percent decided that they knew most 
of the local area well. In general there is minimal varia-
tion in the responses to this question except for the fact 
that somewhat less townhouse dwellers thought they knew 
"most of the local area" well. A more detailed examination 
of the results to this question revealed that of those that 
indicated that they were only familiar with their "own 
block", more townhouse dwellers identified this alternative. 
If one were now attempting to explain the results 
of the last two questions, some unexplained variation 
arises. Effectively, two basic conclusions can be drawn. 
One is that apartment dwellers tend to identify less with 
the neighbourhood than townhouse dwellers. Second, and 
in contrast to the above, apartment dwellers are essentially 
more aware of the immediate local area. What one may 
attempt to surmise then,B that apartment dwellers are just 
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as aware of the surrounding environment as the townhouse 
residents but have no desire to be part of it. The iso-
lation factor and desire for anonymity in the apartment 
dweller may be greater than in the townhouse resident. Al-
though both groups are residents of high density, the 
physical structure either (a) evokes characteristic 
feelings about the surroundings or (b) attracts people 
that already possess these behavioural traits. 
The last question deals with the respondent's 
attitudes towards their neighbours. The residents were 
asked to rate their neighbours as being negative, positive 
or very positive. Initially, one believed that the resi-
dents of townhouses would look to their neighbours in a 
more positive fashion than apartment dwellers. The data 
for apartments revealed that in the homogeneous tract, 46 
percent looked to their neighbours in a positive fashion 
and in the mixed tract, 70 percent defined their closeness 
to neighbours as positive. For the townhouse mixed sample, 
62 percent felt positive to their neighbours and in the 
homogeneous tract, 63 percent felt positive. 
The variation between the apartment groupings can 
be explained by the fact that for both cases a greater 
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percentage of homogeneous residents felt that their apart-
ment and neighbourhod was more crowded than those in the 
mixed land use situation. If one refers to the available 
literature, Zuckerman etal.(1977) determined university dormitory res 
dents with the greatest space felt that their neighbours 
were more friendly and had closer relationships. Possibly 
then, the mixed land use apartment dwellers looked more 
favourably toward their neighbours than the homogeneous 
residents because they perceived less crowding in both the 
home and neighbourhood. 
Another possible explanation of this phenomena 
arrives out of numerous conversations with apartment 
superintendents. Some believe and it is speculated at 
this point, that there are "friendly" buildings and "un-
friendly" buildings and for the most part if one refers 
to table 4.2, the homogeneous sample may be comprised of 
more "unfriendly" developments as 19 percent more people 
in the homogeneous tract expressed a dislike for the area. 
It is probable that the dissatisfaction with an area goes 
hand-in-hand with the dissatisfaction with the neighbours. 
When one asks why there is a difference in the 
apartment-mixed sample and the townhouse sample one specu-
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lates on the fact that the term "closeness to neighbours" 
may have been too general a phrase to extract any significant 
meaning at this point in the study. Attitudes towards 
one's neighbours and "closeness" are relative concepts. 
Ideally, what is friendly for an apartment resident may be 
entirely different for a townhouse resident. It is the 
nature of social contact that is important. Baldassare 
(1975a) determined that increased residential density in-
dependently reduced casual neighbouring but did not affect 
the quality of the existing local relationships. This 
means that the closeness to neighbours would not necessarily 
be threatened in a crowded situation. One does believe 
that a greater explanation in terms of respondent differences 
between apartment and townhouse dwellers will be found in 
the analysis of the semantic differential scale on the 
next few pages. 
Before examining the results of the difference-of-
means test, it may be necessary at this point to pause and review 
•the preliminary findings. If one were to look back 
at some of the early objectives of the study and the 
questions that were put forth on page 11 of the introduction, 
a few general observations may be made. The first question 
was concerned with whether or not high density housing 
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acted as a threat to the quality of residential life. 
From the existing data one can surely surmise that high 
density housing is not without its attendant aggravations. 
For example, residents have been found to be displeased 
with a number of components of the immediate environment. 
A summary of the displeasing aspects can be found in table 
4.6. The table not only identifies some of the displeasing 
aspects of the environment it displays some specific group 
variations as well. 
The present findings have also shed some light on 
the third question that was concerned with the difference 
in the level of satisfaction with the dwelling and neigh-
bourhood. The research also indicated some variations 
between groups for specific attributes such as the per-
ceived closeness to neighbours and awareness of neighbour-
hood facilities. As for determining whether or not there 
were any specific behavioural manifestations as a function 
of physical structure or land use characteristics, one 
could only speculate about some responses. For example, 
residents of a mixed land use tract would often present 
different reasons for wanting to move from an area than 
residents from a homogeneous land use tract. 
As to a general summary of the findings of Part 
Ill 
One, it can be concluded that for the most part each of 
the four populations are essentially similar. That is, 
in terms of the control variables cited most all resi-
dents have lived in the neighbourhood the same length of 
time, most are at the same stage in the family life cycle 
and plan to move to a new place of residence within five 
years. As to the aspects of the populations that were 
different one found that those in the apartments - mixed 
sample seemed to be of a slightly higher socio-economic 
status. Since this group appeared to be of a higher 
gradient socio-economic class there may be some effect 
on the findings in part two and part three of this chapter. 
This factor may have effected the perception of neighbour-
hood crowding in table 4.11 and apartment crowding in 
table 4.10. The apartments - mixed group of people will 
be able to afford a home sooner than the other groups and 
for this reason be satisfied with their present situation 
since they probably see it as only temporary. 
Once the last two parts of the 
data analysis are completed one will be able to answer 
the questions more fully and offer a more detailed ex-
planation. The second part of the 
chapter consists of the analysis of the semantic differential 
scale using the difference-of-means test as mentioned in 
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chapter three. It is anticipated that the differences of 
means test will add some clarity in describing the existing 
variations between groups as well as within groups. 
Part Two 
As noted in chapter three, there are four sets of 
difference-of-means tests. The results of the difference-
of means test are presented in the tables on the following 
pages. The results do help to compare the respondents'* 
evaluation for each of the four environmental situations. 
Table 4.12 examines the impact land use has on the images 
of apartment dwellers and table 4.13 notes the significant 
differences of townhouse respondents. Table 4.14 identi-
fies the significant differences in the homogeneous tract 
as a function of physical design and table 4.15 notes the 
signficant differences in the mixed land use tract. 
Table 4.12 indicates that in terms of the semantic 
scales used in this study, there were 18 significantly 
different responses from apartment dwellers as a function 
of the land use variable. Nine of these differences were 
significant at the .01 level and 9 were significant at 
the .05 level. For easy interpretation of table 4.12 the 
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reader is instructed to refer to table 3.3 in chapter 3, 
and the semantic differential display in the appendix one. 
An analysis of some of the characteristic differences 
in the table reveal a number of important findings. For 
the most part the significant differences appear to cluster 
around specific environmental attributes. For example, 
four of six scales describing the internal dwelling denoted 
a significant difference and seven out of eight des-
cribing the external environment. The table reveals a 
large degree of variation between apartments when inter-
preting the interior dwelling. The first significant 
difference indicates that most apartment dwellers thought 
that this unit was comfortable but those in the mixed tract 
felt that their apartments were even more comfortable than 
those in the homogeneous tract. 
Similarly, those in the mixed tract felt that the 
interior dwelling was more satisfying than those in the 
homogeneous tract. There was also a tendency for people 
in the mixed land use tract to feel that their dwelling unit 
was constricted as opposed to spacious. This phenomena 
was also true in the homogeneous tract although the feelings 
were less intense. Both groups of respondents felt their 
apartments to be bright as opposed to dull. Since the 
TABLE 4.12 
DIFFERENCES OF MEANS TEST - APARTMENTS 
Scale Mixed Land Homogeneous Land 
Use N1 = 36 Use N2 = 4l 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 26 
27 
28 
29 
30 
Mean 
1.86 
3-89 
2.03 
3.86 
2.58 
5.kk 
2.81 
4.42 
4.50 
2.50 
3-97 
3.00 
2.53 
4.78 
1.64 
3.08 
4.94 
4.42 
2.72 
2.72 
1.39 
4.75 
3.94 
2.97 
3.28 
2.47 
5-k7 
4.00 
5.58 
4.28 
Standard 
Deviation 
• 93 
1.55 
1.25 
1.80 
1.23 
1.23 
1.62 
1.76 
1.75 
1.57 
1.5^ 
1.65 
1.34 
1.47 
2.16 
1.59 
1.88 
1.56 
1.88 
1.73 
.69 
1.85 
2.11 
1.82 
1.39 
1.18 
1.90 
1.93 
1.56 
1.77 
Mean 
2.66 
3.88 
2.85 
4.00 
3-41 
4.29 
3.68 
4.80 
4.41 
3.46 
4.12 
3.27 
3.17 
3.56 
3.51 
4.05 
4.00 
3.46 
3.27 
3.90 
2.12 
3.90 
3.00 
2.78 
2.78 
2.83 
4.56 
3.41 
4.61 
5-46 
Standard 
Deviation 
1.30 
1.31 
1.51 
1.40 
1.69 
2.19 
1.36 
1.47 
1.56 
1.12 • 
1.27 
1.58 
1.96 
1.60 
1.55 
1.96 
1.64 
1.53 
I.76 
I.83 
1.35 
1.79 
1.86 
1.64 
I.67 
1.16 
1.55 
1.40 
1.36 
1.76 
X1"X2 
.77 
.01 
.82 
.14 
.83 
1.15 
.87 
.38 
.09 
.96 
• 15 
.27 
.64 
1.22 
1.87 
.97 
.94 
.96 
1.00 
1.18 
• 73 
'.9k 
.19 
Z 
.91 
.59 
1.21 
1.18 
sxi-x 2 
.25 
.33 
• 31 
• 36 
• 33 
• 33 
• 3k 
• 37 
• 38 
• 31 
.32 
• 37 
• 38 
.34 
.42 
.40 
.40 
• 35 
.41 
.41 
.23 
.41 
.45 
• 39 
.35 
.27 
• 39 
• 38 
.33 
.40 
t 
3.O8** 
.03 
2.65* 
.39 
2.52* 
3.48** 
2.56* 
1.03 
.24 
.30 
.47 
.73 
1.68 
3-59** 
4.45** 
2.43* 
2.35* 
2.74** 
2.44* 
2.88** 
3.17** 
2.07* 
2.09* 
.49 
1.43 
1.52 
2.33* 
1.55 
3.67** 
2.95** 
Note J 
Negative signs are omitted 
* Significant at the 0.05 level (two tailed test) 
** Significant at the 0.01 level (two tailed test) 
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DIFFERENCES 
S c a l e Mixed Land 
Use tiy = 42 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Mean 
2.07 
5-27 
2.79 
5.00 
3-07 
4.81 
3-43 
4.24 
4.79 
3-36 
3-93 
2.93 
4.0? 
2.57 
5.10 
4.69 
2.83 
3-07 
3.55 
3-98 
1.0? 
4.48 
3-^ 3 
3.00 
2.1? 
3.31 
5.36 
4.83 
4.40 
4.60 
Standard 
Deviation 
1.35 
1.59 
1.84 
1.85 
1.88 
2.02 
2.03 
1.83 
1.79 
1.71 
2.20 
1.60 
2.05 
1.84 
1.54 
1.97 
2.12 
2.06 
1.66 
1.72 
.26 
2.13 
2,11 
1.93 
1.23 
1.96 
1.52 
2.16 
2.16 
2.07 
Note« 
Negative signs are om 
* Significant at the 
** Significant at the 
TABLE 4.13 
OF MEANS TEST - TOWNHOUSES 
Homogeneous Land 
Use N2 = 45 
Mean 
1.91 
4.71 
2.53 
4.47 
3.36 
4.53 
3.36 
4.47 
4.44 
3.42 
3-^7 
2.69 
2.64 
3.51 
4.82 
3.96 
4.04 
3.67 
3.16 
3.64 
2.20 
5.84 
3.69 
2.53 
2.62 
2.93 
4.82 
4.09 
4.96 
4.51 
Standard 
Deviation 
1.11 
l.?2 
1.60 
1.94 
1.85 
1.74 
1.58 
1.71 
1.85 
1.92 
1.78 
1.53 
1.87 
2.26 
2.03 
1.80 
2.06 
1.88 
I.83 
1.80 
1.73 
1.81 
2.23 
1.58 
1.45 
1.81 
1.84 
2.49 
1.84 
1.7? 
Xi-X2 
.16 
• 56 
.26 
• 53 
.29 
.28 
.07 
.23 
• 35 
.06 
.48 
.24 
1.43 
.94 
.28 
.27 
1.21 
.60 
• 39 
• 32 
1.13 
I.36 
.26 
.4? 
.45 
• 38 
.5k 
• 74 
.56 
.09 
itted 
0.05 level (two tailed test) 
0.01 level (two tailed test) 
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TABLE 4 . 1 4 
DIFFERENCES OF MEANS TEST - HOMOGENEOUS LAND TRACT 
S c a l e Townhouses N^ = 45 Apar tmen t s N2 = 4 l 
Mean S t a n d a r d Mean S t a n d a r d Xj-Xg s X i - X 2 t 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1.91 
4.71 
2.53 
4.4? 
3-36 
4.53 
3.36 
4.47 
4.44 
3.42 
3.47 
2.69 
2.64 
3.51 
4.82 
3.96 
4.04 
3-67 
3.16 
3.64 
2.20 
5.84 
3.69 
2.53 
2.62 
2.93 
4.82 
4.09 
4.96 
4.51 
Deviation 
1.11 
1.72 
1.60 
1.94 
1.85 
l.?4 
1.58 
1.71 
1.85 
1.92 
1.78 
1.53 
1.87 
2.26 
2.03 
1.80 
2.06 
1.88 
1.83 
1.80 
1.73 
1.81 
2.23 
1.58 
1.45 
1.81 
1.84 
2.49 
1.84 
1.77 
2.66 
3.88 
2.85 
4.00 
3.41 
4.29 
3.68 
4.80 
4.41 
3.46 
4.12 
3.27 
3-17 
3.56 
3.51 
4.05 
4.00 
3.46 
3-27 
3.90 
2.12 
3.90 
3.00 
2.78 
2.78 
2.83 -
4.56 
3.41 
4.61 
5.46 
Deviation 
1.30 
1.31 
1.51 
1.40 
1.69 
2.19 
I.36 
1.47 
1.56 
1.12 
1.27 
1.58 
1.96 
1.60 
1-55 
1.96 
1.64 
1.53 
I.76 
1.83 
1.35 
1.79 
1.86 
1.64 
1.67 
1.16 
1.55 
1.40 
I.36 
1.76 
• 75 
.83 
• 32 
.47 
.05 
.24 
• 32 
.33 
.03 
.04 
.65 
• 58 
• 53 
.05 
1.31 
.09 
.04 
.21 
.11 
.26 
.08 
1.94 
.69 
.25 
.16 
.10 
.26 
.68 
.35 
• 95 
.26 
.33 
.34 
.36 
.38 
.42 
• 32 
.34 
• 37 
• 33 
• 33 
.34 
.41 
.42 
.39 
.41 
.40 
• 37 
• 39 
.39 
.33 
• 39 
.44 
• 35 
• 34 
.37 
.37 
.42 
• 35 
.38 
2.88** 
2.52* 
.94 
1.31 
•U3 
• 57 
1.00 
.97 
.08 
.12 
1.97 
1.71 
1.29 
.12 
3.36** 
.22 
.10 
.51 
.28 
.67 
.24 
4.97** 
1.57 
• 71 
.47 
• 31 
• 70 
1.62 
1.00 
2.50* 
Note« 
Negative signs are omitted 
* Significant at the 0.05 level (two tailed test) 
** Significant at the 0.01 level (two tailed test) 
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TABLE 4.15 
DIFFERENCES OF MEANS TEST - MIXED LAND TRACT 
Scale Townhouses N^ = 42 Apartments N2 = 36 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Mean 
2.07 
5.27 
2.79 
5.00 
3.07 
4.81 
3.43 
4.24 
4.79 
3.36 
3.95 
2.93 
4.07 
2.57 
5.10 
4.69 
2.83 
3.07 
3.55 
3-98 
1.07 
4.48 
3.43 
3.00 
2.1? 
3.31 
5.36 
4.83 
4.40 
4.60 
Standard 
Deviation 
1.35 
1-59 
1.84 
1.85 
1.88 
2.02 
2.03 
1.83 
1.79 
1.71 
2.20 
1.60 
2.05 
1.84 
1.5k 
1.97 
2.12 
2.06 
1.66 
1.72 
.26 
2.13 
2.11 
1.93 
1.23 
1.96 
1.52 
2'ill 
2.16 
2.07 
Mean 
1.86 
3-89 
2.03 
3.86 
2.58 
5.44 
2.81 
4.42 
4.50 
2.50 
3.97 
3.00 
2.53 
4.78 
1.64 
3.08 
4.94 
4.42 
2.72 
2.72 
1.39 
4.75 
3.94 
2.97 
3.28 
2.42 
5.kl 
4.00 
5-58 
4.28 
Standard 
Deviation 
•93 
1-55 
1.25 -
1.80 
1.23 
1.23 
1.62 
1.76 
1.75 
1.57 
1.5k 
1.65 
1.34 
1.42 
2.16 
1-59 
- 1.88 
1.56 
1.88 
1.73 
.69 
I.85 
2.11 
1.82 
1.39 
1.18 
1.90 
1.93 
1.56 
4.77 
xrx 
.21 
1.38 
.76 
1.14 
.49 
.63 
.62 
.18 
• 29 
.86 
.02 
.07 
1.5^ 
2.21 
3.46 
1.61 
2.11 
1-35 
.83 
1.26 
.32 
• 27 
.51 
.03 
1.11 
.89 
.11 
.83 
1.18 
.32 
Note: 
Negative signs are omitted 
* Significant at the 0.05 level (two tailed test) 
** Significant at the 0.01 level (two tailed test) 
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homogeneous residents thought their apartments to be less 
bright than the mixed respondents this finding in part supports 
Baum and Davis (1976) finding that dull rooms appear more 
crowded than bright rooms. Both groups of residents also 
thought the apartments to be well layed out and have reliable 
neighbours. These feelings were strongest in the residents 
of the mixed tract. 
The second major grouping of significant differences 
between apartment dwellers could be explained by the per-
ception and evaluation of the external environment. On 
average, residents in the homogeneous land use tract thought 
that the external environment was crowded as opposed to 
those in the mixed tract who found it uncrowded. This 
finding is consistent with the previous statements concerning 
question 20 in the questionnaire. Another significant difference 
between groups when evaluating the external environment 
is found in the "quiet-noisy" scale. Those in the mixed 
land use tract felt that the area was significantly more 
quiet than those in the homogeneous tract. On average, 
people in the homogeneous tract thought the external environ-
ment to be unattractive. In contrast those in the mixed 
tract felt the external environment was attractive. Fewer 
people in the mixed tract than the homogeneous tract per-
ceived the environment as crowded. Therefore, it is not 
surprising these people recognize their environment as open 
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instead of bounded. The homogeneous residents did not 
evaluate the external environment in relation to its open-
ness or boundedness yet they still exhibited a significant 
difference from the mixed group scale. 
Other significant differences among apartment dwellers 
reveal that those in the mixed tract recognize the environ-
ment as more organized when compared to those in the homo-
geneous tract. Similarly a significant number of mixed 
residents see the area as being well planned in comparison 
to the homogeneous residents that feel the external environ-
ment is poorly planned. These results are consistent with 
the Baum and Koman (197 6) finding where structured and 
organized situations appears less crowded than unstructured 
and disorganized situations. The mixed residents also felt 
the area was more well kept than the homogeneous respondents. 
Although both groups thought the roads to be congested, it 
was the mixed tract that reacted most intensely. 
In terms of the resident's perceptual location of the 
apartment in relation to other parts of the city, significantly 
greater numbers in the mixed land tract saw themselves as 
being very close to good shopping. This is not surprising 
when one considers the immediate accessibility to the Fairview 
Mall. Table 4.12 also reveals that both groups of respondents 
thought the neighbourhood to be intensely developed. Both 
groups of respodents felt that the neighbourhood possessed 
a weak neighbourhood feeling. 
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Of the two groups the homogeneous residents thought there 
to be a weaterneighbourhood feeling. This is not surprising 
as more of these residents thought that the neighbourhood 
was crowded and intensely developed. This finding is 
consistent with question 21 concerning whether the resi-
dent felt a part of the local neighbourhood. 
In sum then, it appears that residents of the homo-
geneous apartments were more displeased with the internal 
and external environments than those in the mixed class. 
Table 4.13 examines whether the same phenomena holds 
true for the townhouse residents. For those living in 
townhouses there were only 5 significant differences found. 
Four were at the .01 level and 1 at the .05 level. The 
significant differences in the personal evaluation of town-
house dwellers unlike those in the apartments were actually 
limited to the external environment. This fact is consistent 
with previous statements that maintained that apartment 
dwellers appear to put greater stress on the internal 
environments when compared to those in townhouses. The 
findings in table 4.13 also introduce the idea that the 
impact of surrounding land use may affect resident's per-
ception in different ways depending on the nature of their 
existing dwelling unit. Ideally some physical structures 
foster awareness for the surrounding environments more so 
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than others. For the townhouse resident, more people in 
the homogeneous tract thought the neighbourhood to be 
simple instead of complex. The mixed land use resident 
thought the external environment to be very simple. Similarily, 
more in the mixed tract thought the external environment 
to be crowded than those in the homogeneous tract. There 
were also a significantly greater percentage in the mixed 
tract that thought the external environment was bounded than 
open. These last two statements would appear to be con-
sistent with the findings from question 20. 
For the townhouse residents the last two significant 
differences could be described as judgements on the per-
ceived location in relation to other parts of the city. 
Those in the mixed land use tract were closer to good 
shopping than in the homogeneous tract and those in the 
homogeneous tract felt closer to parks than in the mixed 
tract. In the case of the townhouse dwellers, being mani-
pulated by the surrounding land use, it was those in the 
mixed tract that felt most crowded. 
Table 4.14 looks at the respondent differences be-
tween those living in apartments and townhouses in the homo-
geneous tract. By analyzing the data from the Victoria 
Hills - Belmont Neighbourhood, it appears that there are 
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only five significant differences. Two were concerned with 
the internal dwelling, one was related to the amount of noise 
in the external environment, and one to the accessibility 
to parks and the other related to the strength of neighbourhood 
feelings. Townhouse residents thought that the internal 
dwelling unit was more comfortable than their neighbours' apart-
ments. The apartment dwelllers thought their units were 
small compared to the townhouse residents who perceived 
their units as large. More townhouse than apartment residents 
thought that the external environment was noisy. This 
factor may indicate that by being on the ground level one is 
more susceptible to outside noises such as children playing 
and traffic. Townhouse dwellers were more cognizant of their 
"closeness to parks" than the apartment dwellers in the homo-
geneous neighbourhood. The remaining statistically significant 
feature indicated that apartment dwellers have weaker neighbour-
hood feelings than townhouse dwellers. 
The last table for the difference-of-means test 
investigates the difference in the respondents' images of 
apartment and townhouses in the Vanier-Wilson Neighbourhood. 
Table 4.15 reveals a set of 16 significant differences, 
12 of which are significant at the .01 level. Much like 
the results of table 4.12 there appears to be a clustering 
of some of the perceptual attributes. The greatest variation 
as a function of the physical structure variable occurs 
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in the resident's evaluation of the external environment. 
There are also three significant differences that arise 
when evaluating the internal dwelling units. Most resi-
dents of apartments believe their dwelling units to be 
smaller and more constricted than the residents of townhouses. 
When evaluating their neighbours it was the townhouse 
dwellers that thought the neighbours to be less cooperative. 
This factor may be related to the degree and intensity 
of social contact. 
In terms of the external environment, the townhouse 
residents perceived the area outside the house as complex, 
crowded, noisy, unattractive, bounded and poorly planned. 
The apartment dwellers, however, regarded the external 
environment as simple, uncrowded, quiet, attractive, open 
and well planned. The townhouse dwellers also conceive 
the external environment to be somewhat less well kept 
and organized than the apartment dwellers. Although the 
respondents are all close to good shopping, the townhouse 
dwellers felt even more close than the apartment dwellers. 
This variation may be a result of the residents' view of 
the surrounding area. The same reasoning may also hold 
true when explaining why townhouse dwellers feel the area 
is more intensely developed than apartment dwellers. They 
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can only develop a conceptualization of the surrounding 
environment from ground level. The apartment dwellers in 
the mixed land use tract also find the surrounding area 
to be more pleasant and clean. From the data in table 
4.15 one readily can conclude that there are definitely 
significant differences that evolve as a result of the 
physical structure of the dwelling unit when making evaluations 
about the home and surrounding environment. 
The difference-of-means tests were for the most part 
very consistent with the earlier analysis from the question-
naire. In particular, the semantic differential data revealed 
that the physical structure of the dwelling unit can 
definitely play a role on the residents' evaluation of 
the surrounding environment. The data also indicated how 
the surrounding land use can have an impact on the residents' 
evaluation and perception of the environment. Evidently, 
the impact of the two variables, physical structure and 
surrounding land use, vary in their intensity and overall 
effect as they are coupled with one another. 
In general it seems that the land use variable was more 
important to apartment dwellers than to townhouse dwellers. This 
is indicated by the total number of significant differences 
from the difference-of-means test. For apartment residents 
the land use variable indicated 18 significant differences, 
for townhouses, only 5. The importance of the "building type" 
variable was greatest in the mixed land use tract. 
It appears that the most dissatisfied residents can be 
found in the townhouse mixed zone and the apartments-
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homogeneous tract. It seems that the impact of 
the surrounding land use varies as a function of the physi-
cal structure of the buildings. The apparent variation 
between the four groups of residents appears to indicate a 
fundamental difference in terms of the cognitive evaluation 
of the environment. The between group variation in the 
residents' cognitive image of the environment may be a 
function of different norms that each group uses to 
evaluate the environment. 
It is quite possible that townhouse dwellers value 
open space more than apartment dwellers and perhaps this 
is why they are in townhouses instead of apartments in the 
first place. To illustrate this point one need only 
examine the contrast in the results between apartments and 
townhouse dwellers in the two land use tracts when evaluating 
the closeness to public open space. 
Another example of a potential value structure 
difference can be seen in the apartment residents' per-
ception of the accessibility to stores and good shopping. 
When one considers that both land use tracts have access 
to public open space and shopping facilities it appears 
that there are some trade-offs occurring. Maybe the homo-
geneous-apartment dweller would have been a little more 
satisfied if she had the shopping facilities of her mixed 
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counterpart. The townhouse-mixed residents might have been 
a little more pleased with their environment if they had 
been provided with more open space. Naturally, all 
four environmental situations have their displeasing aspects, 
most of which are related to high density housing design-
These could be eliminated from the residents' mental 
environment with a little more pre-planning and management 
of available space. The tools are available to manipulate 
the subjective environment yet the problem stems from 
putting them into physical practice. It is not necessarily 
the number of individuals that live within a fixed amount 
of space that is important, but the management of the 
space . _ What is being advocated, then, is 
that one could actually increase the density of an area 
without increasing the crowding. Before this can be achieved 
one must be able to understand and interpret the combination 
of variables that comprise the sum total of our everyday 
existence. One must identify the major dimensions along 
which the meaningful reactions or judgements about the 
environment arrive. 
It is the goal of the last part of the data analysis 
to attempt to identify these dimensions using factor 
analysis on the semantic differential data. Before pre-
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senting the results to part three, one must be reminded 
that the factor loadings from this research are being used 
largely for comparative purposes between the collective 
images of independent groups of residents. The factor 
loadings are derived from the residents evaluation of a 
common set of bipolar adjectives designed by the researcher 
especially for this study. As was indicated in chapter 
three, for each set of responses a number of factors were 
identified from the rotated factor loadings.and ranked 
according to the proportion of variance for which they 
accounted. 
After the factor loadings for each group were tabu-
lated and compared qualitatively they were examined using 
a rotational technique called Relate. Relate is a com-
puter program that measures the congruence between factor 
structures (Veldman, 1967, pp. 236-44). The congruence 
between factor structures is measured by producing the 
best fitting cosines between the vectors of the two 
groups being compared. The cosines are then interpreted 
as correlation coefficients and if there is a perfect 
identity between the two structures the matrix of cosines 
takes the form of an identity matrix. If the factor 
structures between groups are different, the unities will 
occur in off-diagonal elements which means that the factors 
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are identical in composition but not in importance. The 
matrix of cosines also indicates that the larger the off-
diagonal elements the greater the difference is between 
corresponding factors. 
Part Three 
For each of the four environment situations a number 
of major factors were identified in an attempt to explain 
some of the variance in the responses. For each set of 
responses there were a number of factors that could be 
identified. For the most part however, only the first 
three factors were interpretable. The three factors that 
were selected were those that represented the greatest 
percentages of variation in response. Since this was the 
case the image structure of each environmental grouping 
was described using the three major factors. The 
factors were interpreted by examining the groups of variables 
loading on them and also by taking into account the 
polarity of the response. The polarity of the response 
enabled the researcher to infer whether or not the resi-
dents were reacting favourably or unfavourably towards 
their environment. Table 4.16 indicates the loading of 
variables on the main dimensions of the cognitive images 
of apartment dwellers and table 4.18 denotes the loading 
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of variables on the main dimensions of the cognitive 
images of townhouse dwellers. To a great extent, the 
results from table 4.16 and 4.18 are synonymous with the 
findings from the questionnaire and differences-of-means 
test. But the main question to be asked at this stage is whether 
the postulated dimensions of each of the four samples 
indicate a similar cognitive structure. From the findings 
it appears that the postulated dimensions are very similar 
for each group except for the fact that in some cases the 
residents of each structure and tract have assigned 
different priorities to each dimension as a result of 
the location and physical structure. 
Cognitive Structure of Apartment Dwellers 
As an illustration of this point one may summarize 
the results from tables 4.16, 4.17, 4.20 and 4.21. For 
the apartments-homogeneous tract in table 4.16, factor one, 
the "External Environment" dimension - or the 'area immediately 
outside the home" covers such scales as the comfort of the 
unit, how attractive, well kept and organized the develop-
ment is. All of these scales tend to relate directly to an 
on-site evaluation of the immediate environment. The second 
dimension for this group is that of "Neighbourhood District." 
TABLE 4.16 
LOADING OF VARIABLES ON THE MAIN DIMENSIONS OF COGNITIVE 
IMAGES OF APARTMENT DWELLERS 
Homogeneous Tract 
Variable Loading 
Factor I External 
Environment (k.5%) 
20. organized .831 
19. well kept .780 
1. comfortable .706 
16. attractive area .699 
9. sociable -.58? 
15» quiet .566 
10. cooperative .531 
Factor II Neighbourhood 
(3.8*) 
13. 
29. 
17. 
25. 
22. 
15. 
complex 
clean 
bounded 
intensely 
developed 
far away from 
parks 
noisy 
-.846 
.813 
.778 
.602 
.534 
-.501 
Factor III Interpersonal 
Environment 
(3.8*) 
7. reliable .825 
27. poor services .816 
12. friendly .744 
10. cooperative .682 
8. intimate .662 
5. well layed out .517 
Mixed Tract 
Variable Loading 
Factor I External 
Environment (6.5%) 
20. organized .888 
19. well kept .806 
16. attractive area .115 
5. well layed out .721 
6. dull .663 
18. well planned -.643 
3. satisfying .639 
12. friendly .637 
29. clean -.636 
10. cooperative »55k 
15. quiet .537 
Factor II Neighbourhood 
(3.9#) 
13. simple .793 
1. comfortable .784 
14. uncrowded -.708 
21. close to good .592 
shopping 
Factor III Interpersonal 
Environment 
(3.If-) 
11. different .898 
9. unsociable .766 
8. remote -.744 
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Neighbourhood District takes into account the scales that 
convey an image as to the complexity of the environment, 
how bounded -the neighbourhood appears as opposed to open 
and how clean it seems. It is not surprising that the 
scales in this dimension are "complex" and "bounded" as 
they are consistent with the previous results or speculations 
regarding the crowded environment. 
The third factor in the apartments-homogeneous group 
is the "Interpersonal Environment." This dimension stresses 
the social features of the individual's everyday existence, 
and makes a judgement concerning the amiability of the en-
vironment. Some of the scales indicated in this dimension 
are friendly, reliable, intimate and cooperative. Possibly, 
the positive social scales here are associated with the 
pooEer impersonal attribute denoted by poor services. 
The residents of apartments in the mixed tract 
appeared to display a cognitive structure very close to that 
of those in the homogeneous tract. That is, all three 
dimensions were identical except that the inherent scales 
were somewhat different' or in some cases the bipolar opposite. The 
researcher interprets this finding to mean that the resi-
dents of each apartment sample possess a very similar cogni-
tive structure and understanding of their environment. As 
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speculated earlier they probably possess similar values ir-
respective of the location. In the apartments-mixed 
sample the "External Environment" dimension stresses some 
of the following scales; well layed out, attractive area, 
well kept and organized. This dimension appears to convey 
the image of a satisfied high density resident. The 
"Neighbourhood District" dimension covered the scales 
of comfortable, simple and uncrowded. The third dimension, 
similar to the homogeneous sample only in name, "Inter-
personal Environment" stressed the negative attitudes 
residents have towards their neighbours. The scales stressing 
this feature included remote, unsociable and different. 
As to a general consensus regarding the apartment 
residents, it appears from the findings that all evaluate 
their environment along the same dimensions. Most are 
largely concerned with the external structure and design 
aspects of the building, the immediate neighbourhood and 
the interpersonal or social environment. Table 4.17 in-
dicates a comparison of the cognitive structures of the 
apartments-homogeneous group with the apartments-mixed group. 
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TABLE 4.17 COMPARISON OF THE COGNITIVE STRUCTURES OF THE 
APARTMENTS HOMOGENEOUS GROUP WITH THE APART-
MENTS MIXED GROUP 
Mixed Factor Structure 
1 2 3 
Homogeneous -1' .9085 -.1770 -.3771 
Factor 2 -.2793 -.9314 -.2350 
Structure 3 -.3093 -.3194 -.8960 
The table indicates that regardless of the land use tract 
the apartment dwellers possess a similar image of the en-
vironment. Both groups of residents identify the same 
factors in the same order of importance. The major 
difference between groups is determined by the fact that 
for factors 2 and 3 the adjectives vary in intensity of 
response. In sum then both groups of apartment residents 
tend to value the structure and design aspects of the apart-
ment development more highly than the neighbourhood and 
social environment. In comparison to the findings of parts 
one and two of chapter four, the results are consistent as 
it is the homogeneous apartment dwellers that are most dis-
satisfied with their neighbourhood. 
Cognitive Structure of Townhouse Residents 
To explain the cognitive structure of the townhouse 
residents one should refer to table 4.18. The first dimension 
TABLE 4.18 
LOADING OF VARIABLES ON THE MAIN DIMENSIONS OF COGNITIVE 
IMAGES OF TOWNHOUSE DWELLERS 
Homogeneous Tract 
Variable Loading 
Factor I Interpersonal 
Environment (3-7%) 
12. friendly .840 
7. reliable .821 
10. cooperative .772 
9. sociable -.768 
Factor II External (3.6$) 
Environment 
27. poor services .860 
29. dirty .835 
26. unpleasant -.691 
2. small .543 
Factor III Neighbourhood 
(3.If*) 
21. close to good .783 
shopping 
30. strong .648 
neighbourhood feeling 
24. accessible .639 
14. uncrowded -«590 
15. quiet .505 
Mixed Tract 
Variable Loading 
Factor I External 
15. 
16. 
14. 
18. 
22. 
17. 
20. 
19. 
29. 
Environment 
noisy 
unattractive 
crowded 
poorly planned 
far away from 
parks 
bounded 
disorganized 
neglected 
dirty 
Factor II Interperst 
12. 
10. 
7. 
11. 
9. 
19. 
(k.8f>) 
-.81? 
-.806 
.793 
.723 
.685 
.594 
-.558 
• 550 
.510 
anal 
Environment (4.4% 
friendly 
cooperative 
reliable 
similar 
sociable 
neglected 
.875 
.829 
.793 
-.635 
-.589 
-.530 
Factor III Neighbourhood 
(4.0#) 
1. comfortable .909 
21. close to good .832 
shopping 
5. well layed out .758 
27. good services -.555 
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for the townhouse-homogeneous sample is that of the "Inter-
personal Environment." This dimension covered the scales 
that were chosen ideally as surrogates for describing the 
amiability of neighbours. All of the scales, reliable, 
sociable, cooperative and friendly relate directly to the 
social environment. The second dimension relates to the 
area immediately outside the home or "External Environment". 
In the residents evaluation of their external environment 
they felt that it was rather unpleasant, dirty and had poor 
services. The third dimension, "Neighbourhood District" 
stressed the quietness of the neighbourhood, general accessi-
bility to shopping and other facilities. 
For the townhouse mixed sample the first dimension 
was the "External Environment." The residents from the 
townhouse-mixed group also tended to evaluate the external 
environment in a negative fashion, crowded, noisy, un-
attractive and poorly planned. The second dimension, the 
"Interpersonal Environment" once again stressed the town-
house dwellers conscious concern for the social environment. 
The dimension stressed the friendliness, reliability and 
cooperativeness of neighbours. The "Neighbourhood District" 
comprised the third dimension for the townhouse-mixed 
sample. This dimension stressed how comfortable the resident 
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was as a function of the general lay out and accessibility 
of good shopping facilities. 
To compare the townhouse-mixed group with the 
townhouse-homogeneous group some marked variations occur 
indicative of the impact that surrounding land use plays 
on an individual's cognitive structure of the environment. 
Table 4.19 compares the cognitive structure of the town-
house homogeneous group with the townhouse-mixed group. 
TABLE 4.19 COMPARISON OF THE COGNITIVE STRUCTURES OF THE 
TOWNHOUSE - HOMOGENEOUS GROUP WITH THE TOWN-
HOUSE MIXED GROUP 
Mixed Factor Structure 
1 2 3 
Homogeneous 1 .1555 .8559 -.4900 
Factor 2 .8279 -.3677 -.4034 
Structure 3 .5387 .3353 .7862 
The above table indicates that both groups of resi-
dents identify the same factor structures but assign a 
different priority to two of the factors. If one refers to 
tables 4.18 and 4.19 together it is evident that what the 
homogeneous residents feel is the number one factor the 
mixed residents feel is the second. When the homogeneous 
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residents feel that the "External Environment" dimension 
is factor 2, the mixed residents designate it as the most 
important or factor 1. Both groups feel that the "Neigh-
bourhood" dimension is factor 3. 
It appears that surrounding land use does play a 
role on the cognitive structure of the townhouse resident. 
Of course, by cognitive structure the researcher is referring 
to the series of dimensions that form the basis for 
evaluating or coding the respective high density environment. 
The evaluating or coding that takes place can vary dependent 
on the present site and situation. For example, both groups 
of townhouse residents looked upon their neighbours in a 
positive fashion however the homogeneous tract regarded the 
"Interpersonal Environment" as more important than the mixed 
tract. The "Interpersonal Environment" may have also been 
the number one factor for the mixed tract had the residents 
not been as dissatisfied with their "External Environment." 
It appears that both groups of residents rate the "Inter-
personal Environment" as high but the mixed residents were 
so dissatisfied with their "External Environment" it be-
came a priority. 
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Cognitive Structure of Homogeneous-Residents 
To investigate the impact that the homogeneous land 
use tract played on the residents cognitive structures one 
should refer to tables 4.2 0 and 4.21. Table 4.2 0 indicates 
the difference in the cognitive structure between the apart-
ment residents and the townhouse residents in the homogeneous 
tract. From the table it is evident that both groups of 
residents have identified the same factors but each factor 
differs in importance. Not only are the factors priorized 
in a different way the internal composition of the scales 
vary. For example, factor 2 of the apartment group is 
factor 3 for the townhouse group. A closer examination re-
veals that the "Neighbourhood District" dimension for apart-
ment dwellers is looked upon in a negative fashion whereas 
for townhouse dwellers evaluation tends toward the polar 
opposite. Table 4.21 below supports the findings of 
table 4.20. 
TABLE 4.20 
LOADING OF VARIABLES ON THE MAIN DIMENSIONS OF COGNITIVE 
IMAGES OF HOMOGENEOUS DWELLERS 
Apartments 
Variable Loading 
Factor I External (4.5$) 
Environment 
20. organized .831 
19. well kept .?80 
1. comfortable .706 
16. attractive area .699 
9. sociable -.587 
15. quiet .566 
10. cooperative .531 
Factor II Neighbourhood 
(3.8*) 
Townhouses 
Variable Loading 
Factor I Interpersonal 
Environment (3-7%) 
12. friendly 
7. reliable 
10. cooperative 
9. sociable 
.840 
.821 
• 772 
-.768 
Factor II External (3.6%) 
Environment 
13. 
29. 
17. 
25. 
22. 
15. 
Fac 
7. 
27. 
12. 
10. 
8. 
5. 
complex 
clean 
bounded 
intensely 
developed 
far away from 
parks 
noisy 
-.846 
.813 
.778 
.602 
.534 
-.501 
tor III Interpersonal 
Environment (3.8%) 
reliable 
poor services 
friendly 
cooperative 
intimate 
well layed out 
.825 
.816 
.744 
.682 
.662 
.517 
27. 
29. 
26. 
2. 
poor services 
dirty 
unpleasant 
small 
.860 
.835 
-.691 
.543 
Factor III Neighbourhood 
21. 
30. 
24. 
14. 
close to good 
shopping 
strong 
neighbourhood 
accessible 
uncrowded 
(3.W 
.783 
.648 
feeling 
.639 
-.590 
15. quiet .505 
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TABLE 4.21 COMPARISON OF THE COGNITIVE STRUCTURES OF THE 
APARTMENTS AND TOWNHOUSE GROUPS IN THE HOMO-
GENEOUS LAND USE TRACT 
T( 
Apartment 1 
Factor 2 
Structures3 
ownhouse 
1 
.4623 
.0016 
.8868 
Factor 
2 
.9579 
-.2555 
.1314 
Structures 
3 
.2873 
.8491 
-.4432 
Cognitive Structures of Mixed-Residents 
Tables 4.22 and 4.23 indicate the impact mixed 
land use tract plays on the apartment and townhouse resi-
dents cognitive structure. Table 4.22 reveals that both 
groups of residents regard the "External Environment" as 
the number one factor. Although both groups see the "Ex-
ternal Environment" as very important, the townhouse 
dwellers evaluation is opposite to^that of the apartment 
resident. Even though both dwelling unit types are in the 
mixed land use area the townhouse residents react in a 
negative fashion. This phenomena supports the fact that 
the value structures can differ as a function of dwelling 
unit type. This finding is further supported by the fact 
that both groups of townhouse residents looked upon the 
external environment negatively and both groups of apart-
ment dwellers evaluated the external environment as positive, 
TABLE 4 . 2 2 
LOADING OF VARIABLES ON THE MAIN DIMENSIONS OF COGNITIVE 
IMAGES OF MIXED LAND USE DWELLERS 
Apartments 
Variable Loading 
Factor I External (6.5$) 
Environment 
20. organized .888 
19. well kept .806 
16. attractive area .775 
5. well layed out .721 
6. dull .663 
18. well planned -.643 
3. satisfying .639 
12. friendly .637 
29. clean -.636 
10. cooperative .554 
15. quiet .537 
Factor II Neighbourhood 
(3.9*) 
13. simple .793 
1. comfortable .784 
14. uncrowded -.708 
21. close to good .592 
shopping 
Factor III Interpersonal 
Environment (3.1$) 
11. different .898 
9. unsociable .766 
8. remote -.744 
Townhouses 
Variable Loading 
Factor I External (4.8#) 
Environment 
15. 
16. 
14. 
18. 
22. 
17. 
20. 
19. 
29. 
noisy 
unattractive 
crowded 
poorly planned 
far away from 
parks 
bounded 
disorganized 
neglected 
dirty 
-.817 
-.806 
.793 
.723 
.685 
• 594 
-.558 
-.550 
.510 
Factor II Interpersonal 
Environment (k.k%) 
12. friendly .875 
10. cooperative .829 
7. reliable .793 
11. similar -.635 
9. sociable -.589 
19« neglected -.530 
Factor III Neighbourhood 
(4.0#) 
1. comfortable .909 
21. close to good .832 
shopping 
5. well layed out .758 
27« good services -.555 
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TABLE 4,23 COMPARISON OF THE COGNITIVE STRUCTURES OF THE 
APARTMENTS AND TOWNHOUSE GROUPS IN THE MIXED 
LAND USE TRACT 
ownhouse 
1 
.9277 
-.0893 
.1936 
Factor 
2 
.2561 
.1583 
.8965 
Structure 
3 
.1725 
-.9869 
.1608 
Apartment 1 
Factor 2 
Structure 3 
The second factor for the apartments-mixed resident 
is that of "Neighbourhood District." The "Neighbourhood 
District" is described by the apartment dwellers as being 
uncrowded, and close to shopping, also simple. For the 
townhouse residents in this tract the "Neighbourhood 
District" is also described in a positive manner, the 
major difference being that it is labelled as factor 3 
instead of factor 2. 
The second factor for the townhouse-mixed residents 
is the "Interpersonal-Environment." This dimension is 
interpreted as the third factor for the apartment sample. 
The difference in the priority designation of the "Inter-
personal Environment" dimension is not surprising as the 
nature of social contact would vary as a function of the 
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physical design of the building. The difference in the 
priority given the social environment while controlling 
for land use type is a good example of architectural 
determinism. The architect that designs a high density 
development and decides which way the units will face 
and how close together they will be is to a large extent, 
influencing the pattern of social behaviour among the 
residents of the respective development. This phenomena 
is even more pronounced in table 4.20, the comparison of 
townhouse and apartment residents in the homogeneous tract. 
In the homogeneous tract the townhouse dwellers designate 
the "Interpersonal Environment" as the most important factor 
whereas the apartment-residents designate it as the third. 
Summary 
~ To summarize the findings that have been presented in 
the last eight tables it appears that the residents of 
each group possess a definite cognitive structure. In 
general, the cognitive structure of each group of residents 
can be said to vary as a result of the respective dwelling 
unit type and surrounding environment. All four groups 
identified the same dimensions to collectively describe the 
image of their environment. The main variation occurred in 
the overall evaluation of the factor's importance. Usually 
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townhouse residents placed greater stress on the inter-
personal element than the apartment dwellers. The inter-
personal element was also more pronounced in the homogeneous 
tract. The apartment residents tended to assign the 
greatest priority to the external environment generally 
stressing the on-site characteristics of the development. 
The greatest variation between dwelling unit types 
occurred in the homogeneous land use tract and the greatest 
variation between those living in the same land use tract 
occurred in the townhouse residents. From this data it 
seems that the nature of the surrounding land use plays 
a greater role on the townhouse residents than apartment 
residents especially in the homogeneous land use tract. 
To compare the findings of the difference-of-means 
analysis with the factor analysis one may note some variation. 
For example, for apartments the difference-of-means test 
indicated that land use was important. The factor analysis 
however showed no difference in the factor dimensions or 
their importance. For townhouses, the difference-of-means 
test showed little difference and the factor analysis in-
dicated the same dimensions but in a different order. The 
reader must be aware that the factor analysis and difference-
of-means test are not actually measuring the same aspects. 
The factor analysis is measuring the cognitive image of a 
group of respondents and identifying the dimensions of that 
image. The difference-of-means test is evaluating a 
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specific variable in a given environment. What the 
variation between the two types of analysis does indicate, 
using apartments as an example, is that it is possible for 
two groups of people to have the same way of judging things 
and still end up with an individual impression. People can 
possess the same cognitive image and still develop a 
different view of the environment. 
One might rightfully query as to the direct advantage 
of focusing on the cognitive structure of the residents' 
environment. For one, it allows the researcher to advance 
towards spatial behaviour postulates, and secondly it in-
dicates the impact the variables of "structure" and "nature 
of surrounding land use" play on an individual's respective 
evaluation. Now that we know that physical structure and 
surrounding land use do play a role on the individual's 
evaluation of the respective environment we can take steps 
to control the negative attributes accordingly. The 
individual's behaviour can be viewed in some cases as a 
function of the environmental situation. This also means 
that the individual's behaviour has in the past been a 
function of the decision-making process. 
This research has hopefully contributed in some way 
to the understanding of the connection between the in-
dividual's image as a function of the two independent 
variables in predicting future spatial behaviours. It 
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has been a study of the relationship between high density 
housing physical design, the surrounding land use and 
resident satisfaction. The question is not whether these 
people are crowded but whether they feel crowded. The re-
spective densities in the study are much lower than most 
other cultures and most other larger domestic metropolitan 
areas for that matter. We can house people at higher densities 
and remove some of the dissatisfaction by not crowding them. 
But in order to do this and remove the relationship between 
High Density Housing Physical Design, the Surrounding Land 
Use and Resident Satisfaction, one must adopt specific 
management strategies and employ them into the decision 
making process. The last chapter provides a few brief words 
on the implications of the findings of this study and attempts 
to express how they could be implemented. 
CHAPTER FIVE 
CONCLUSIONS AND IMPLICATIONS 
Chapter four has presented answers to most of the 
questions introduced in the earliest stages of the paper. 
We now know that the physical structure and surrounding land 
use do play a role in the individual's evaluation of the 
environment. At times these variables interact to facilitate 
specific images about the environment and in some cases 
they work independently. In general, it appears that 
the residents' living in the townhouse-mixed tract and those 
in the apartments-homogeneous tract are rather displeased 
with their home. They are not entirely displeased with 
the total environment but with specific sectors of the 
environment. The fact that there is a distinction in atti-
tudes between those living in the same land use tract and 
those living in similar dwelling unit types allows us to 
believe that the values may differ between apartment resi-
dents and townhouse residents. The nature of surrounding 
land use may in effect influence these values as the 
surrounding environment provides a background forwhich one 
can evaluate specific norms and standards. The dwelling 
unit type acts as a focal point where the resident can 
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evaluate her own situation and home in light of specific 
contextual clues as provided by the surrounding land use. 
Most residents tended to evaluate their environment 
in terms of three basic dimensions. These dimensions entailed 
judgements about the actual building design and siting, the 
surrounding neighbourhood district and interpersonal en-
vironment. These three dimensions are very similar to 
what was postulated in chapter three as the environmental 
components that combine to create the sum total of our 
everyday existence. Although the dimensions that were 
identified were the same for all four groups of residents 
the importance of each factor tended to vary with the nature 
and location of the dwelling unit. For the most part the 
townhouse dwellers placed a greater emphasis on the inter-
personal environment whereas the apartment dwellers stressed 
the importance of the on-site characteristics or area 
immediately outside the home. Variation also occurred in 
the importance of each factor as a result of the land use 
tract. 
Although the interpersonal environment was more of 
a priority for townhouse dwellers than apartment dwellers, 
the townhouse dwellers expressed the most negative feeling 
towards the external environment. Townhouse residents felt 
that the neighbourhood and external environment was more 
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crowded and displeasing than apartment dwellers even those 
of the same land use tract. For apartment dwellers it was 
those in the homogeneous tract that experienced the greatest 
neighbourhood crowding and general dissatisfaction with the 
environment. 
From these basic distinctions that vary as a 
function of surrounding land use and dwelling unit type one 
must remember that when constructing and designing high 
density housing, the needs of the residents cannot be looked 
upon as one in the same. Depending on where the dwelling 
unit is located and the unit type, the cognitive structure 
and perception of the residents will vary. For example, the 
low rise high density housing residents are more susceptible 
to outside noises such as children playing and traffic than 
the high rise dwellers. Specific design criteria and 
judgements should be made in accordance with such phenomena. 
On the whole this research has made the reader aware 
of some of the differences in attitudes that the residents 
have concerning their housing situation. A number of 
differences have been illustrated by the perceptual 
attributes of the residents. Some of the differences are 
indicated in the resident's perception of the closeness 
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to parks and shopping facilities, attitudes towards neigh-
bours and the neighbourhood. One is now familiar with 
the source of displeasing aspects that are part and 
principle of high density housing. Since we have an idea 
of what the major dimensions are upon which residents 
evaluate the environment we can start with the most 
important problem first. We know, depending upon what 
type of high density dwelling unit is proposed and where 
it is to be built, the most important factors that the 
individual will use to evaluate the environment. 
Realistically, we know that some individuals will 
always have to live in high density housing. Since they 
will be unable to afford low density single family homes, 
the best we can do is eliminate the displeasing aspects 
of high density housing and adopt specific space management 
strategies to influence the residents' perception of the 
environment. At best the urban designers and architects 
can create an illusion of low density housing. With the 
knowledge of what residents find displeasing and the major 
factors that combine to form the cognitive structure of 
their environment one should be able to develop and imple-
ment formal policy that would increase the residents 
overall satisfaction with the environment. This aspect 
leads to one of the most fundamental problems of social 
research that is essentially utilitarian in nature - how 
can formal policy be developed and implemented? 
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Most researchers will probably agree that there is an 
inadequate bridge between the findings of social research 
and the politician. It is usually because of this problem 
that the academic findings are not incorporated into policy. 
In the area of high density housing design the policy 
makers, architects and planners have tended to ignore 
social research. For the most part high density housing 
is being constructed today the same way it was fifteen 
years ago. There are inadequate parking facilities, lack 
of open space for children and inadequate fencing. One 
of the reasons that there has been little change is that 
the academic material as mentioned in chapter two is 
rather unorganized or incomplete. What is happening then 
is that policy makers are having to act on experience or 
learn from their mistakes, an often very slow, costly process. 
What is being advocated by this research then, is 
to provide an example of how some of the findings could 
be adopted for a practical nature. More rigid guidelines 
should be adopted and adhered to when proposing high 
density housing projects. Instead of enforcing existing 
zoning bylaws that have come so far as to implement 
parking standards, density guidelines and broad recreational 
space requirements, why not take the space management 
strategies a few steps further? Perhaps all high density 
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housing developments could be forced to comply with a 
number of more stringent policy conditions. 
For example, all townhousing units that exceed a 
specific units per hectare density figure should have as 
part of the final site plans (a) privacy fencing around 
backyards, (b) adequate visitor parking, (c) specially 
designated play areas for children, (d) a social concourse 
area for adults and (e) an upper limit on the number of 
units per development. The first stipulation would instill 
a sense of privacy in the residents as well as provide 
children with an independent area they can sense as their 
own. Ample visitor parking would remove the unnecessary 
aggravation of lack of parking spaces in high density 
housing developments. The specially designated play areas 
for children would provide space for activities that re-
quire greater amounts of open space such as ball playing. 
By imposing an upper ceiling on the number of families 
per development it would remove the problem of having too 
many families or the "too many people too little space 
syndrome." The idea of a social interaction area or adult 
concourse could be used for social gatherings or parties. 
In general, these recommendations act as ideas on how to 
potentially improve or remove some of the sources of 
dissatisfaction in high density townhousing. Unfortunately 
not all of the above accommodations could be met as a 
result of economic criteria. Essentially the above 
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features provide an example of how the research could be 
utilized keeping in mind the findings and overall impor-
tance of the interpersonal environment in townhousing. 
The conditions to be met for a specific development would 
vary depending on the nature of the surrounding land 
use. For example, if there was an extensive open space 
recreational facility close by, this element could be 
replaced in the design stage by another amenity. Or if 
the development was staged for a relatively homogeneous 
area, sound proofing would not be as important a factor 
as if the development was adjacent to a major freeway. 
The apartment buildings could also be controlled by 
a similar number of design stipulations. To compliment 
the parking and recreational amenities care should be 
taken as to the actual siting and situation of the 
buildings. The way buildings face and the distance between 
them affects the residents' perception of privacy and 
crowding. For apartment construction a major emphasis 
should be put on the external design aspects of the 
building. As an example, any apartments greater than three 
floors should have balconies. 
Aside from specific design criteria that should be 
imposed on high density low rise and high rise developments 
there are a number of locational attributes to be considered. 
Being aware of the differing value structures of the res-
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pective residents perhaps high density apartment con-
struction should be encouraged around large shopping centres. 
High density townhousing should be promoted in areas that 
have direct access to public open areas. 
In conclusion the research presented in this paper 
has outlined some of the problems that are associated 
with high density housing. The nature of the relationship 
between high density housing overcrowding and the residents' 
satisfaction have been explored. The main dimensions upon 
which high density residents evaluate their environment 
have been identified and some recommendations have been 
exemplified as to how this research could be applied in a 
practical sense. If nothing else the research has proved 
that when studying urban crowding and high density housing 
we are dealing with a very complex subjective phenomena. 
One, where what is crowded or displeasing for one group of 
individuals may not be for another. For future research 
the author has hopefully identified two more important 
variables to be considered, the nature of surrounding land 
use and the dwelling unit type. Both variables interact 
to influence the perception of crowding with varying degrees 
of intensity. 
The author still maintains that people that are able 
to live in low density housing environments are people 
that will be more satisfied than those living in high 
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density housing environments. For now, it is hoped that 
until we are all able to attain our dream home that this 
research will be a step in the right direction in forming 
a link between the actual spatial images people possess 
and the social topographies practitioners and planners 
recognize. 
APPENDIX 
/ • • 
QUESTIONNAIRE 
PART ONE 
Location of Unit 
Unit Type 
1. Type of tenure: rent owned 
2. How long have you lived at your present address? 
6 mos. 6 mos.-2 yrs. 3-5 yrs. 6-10 yrs. 
11-20 yrs. 20 yrs. 
3. How long do you expect to live at your present address? 
6 mos. 6 mos.-2 yrs. 3-5 yrs. 6-10 yrs. 
11-20 yrs. 20 yrs. 
4. If you anticipate moving in less than 2 years please state 
why. 
5. What type of dwelling did you occupy before your present address? 
Single family Apartment 
Semi-detached Less than 5 storeys 
Town house More than 5 storeys 
6. What is your preferred choice of housing type? (first and 
second choice) 
Single family house Apartment 
Semi-detached Less than 5 storeys 
Townhouse More than 5 storeys 
7. In general who spends the greatest amount of time in the 
home? 
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How many bedrooms are there in your home? 
Would you describe the space available in your home as 
Far too little Too little About right 
Too much Far too much ' ,
 1 
If applicable, list in order of importance by 1,2,3... the 
displeasing aspects of your immediate environment. 
- siting of buildings and landscaping 
- exterior design of the building 
- interior layout of the unit _; 
- lack of outside private backyard 
- lack of play area for children 
too many families 
- lack of parking spaces 
other 
Do you think any of the above problems could be solved? 
If yes, how? 
If no, why not? 
Where is the closest public open space? 
List in order of time spent, your family's spaye time 
activities. 
1. 2. 3. 
In which of the following age groups do each of the people 
living in your home beXong? 
0 - 5 6 - 1 4 15 - 20 
21 - 40 41 - 60 61 + 
• 
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15. What is the combined family income? 
0-4999 15-19999 30,000+ 
5-9999 20-24999 ' , 
10-14999 25-29999 
16. What are the occupations of the adults living in your 
home? 
17. How many people in your home own a car? 
18. What educational grouping do you belong to? 
Grade 8 or less Some post high school 
Some high school College degree 
High school graduate University degree 
19. Do you consider your home as crowded or uncrowded? 
20. Do you feel that your neighbourhood is crowded or 
uncrowded? 
21. Do you think of your home in the " Vi'donc- tit'l's. Neighbourhood 
as part of a local neighbourhood? £• *• I ^  on i 
yes no 
22. How much of the immediate local area do you know well? 
just own block A few blocks most of it 
23. How would you define your closeness to neighbours? 
very positive positive negative 
« 
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PART TWO 
The following is a scale using opposite pairs ^of adjectives 
that describe certain aspects of your home and environment. 
The purpose of the scale is to develop an understanding of 
how people feel about where they live. 
The scale offers opposite pairs of adjectives relating to 
some object or concept. For example, if I said to you (The 
Arctic) and then gave a scale such as 
hot - - - - - - - cold 
with 7 spaces in between you would fill in the appropriate 
space. In this case, most people would fill in the seventh 
space, thus believing the Arctic to be very cold. 
I. Interior Dwelling 
comfortable 
small 
satisfying 
constricted 
well layed out 
dull 
II. Neighbours 
reliable 
intimate 
unsociable 
cooperative 
different 
friendly 
unc omfortable 
large 
unsatisfying 
spacious 
poorly layed out 
bright 
unreliable 
remote 
sociable 
uncooperative 
similar 
unfriendly 
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III. External Environment (the area immediately outside the home) 
simple _ _ _ _ _ _ _ complex 
crowded - - - - - - - uncrowded 
quiet _ _ _ _ _ _ _ noisy 
attractive - _ _ - _ _ _ unattractive 
bounded _ _ _ _ _ _ _ open 
poorly planned - - - - - - - well planned 
well kept _ _ _ - _ - _ neglected 
organized _ _ _ _ _ _ _ disorganized 
IV. Location in relation to other parts- of the city 
close to good far away from good 
shopping _ _ _ _ _ _ _ shopping 
far away from 
parks _ _ _ _ _ _ _ close to parks 
congested 
roads _ _ _ _ _ _ _ uncongested roads 
accessible to inaccessible to most 
most activities - - - - - - - activities 
V. Neighbourhood District 
intensely 
developed _ _ _ _ _ _ _ sparsely developed 
pleasant _ _ _ _ _ _ _ unpleasant 
poor services _ _ _ _ _ _ _ good services 
interesting _ _ _ _ _ _ _ boring 
dirty _ _ _ _ _ _ _ clean 
strong 
neighbourhood weak neighbourhood 
feeling _ _ _ _ _ _ _ feeling 
Thank you very much for your cooperation. 
« 
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